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The late Henry Rossiter Worthington, the 
well-known and esteemed hydraulic en- 
gineer, whose portrait appears upon this 
page, died Dec. 17, 1880, after a brief illness, 
in the Everett House, in this city. He was 
born in Brooklyn, N. Y., Dec. 16, 1817. 
His father was the owner and operator of 
the Hope Spice Mills, on Fulton street, New 
York, the site being now occupied by the 
Nason Manufacturing Co. 

When a boy, he took a great interest in 
the machinery about his father’s mill, and 
exhibited a natural taste for mechanics, 
which culminated in his choice of the pro- 
fession of a mechanical engineer. He 
casually met the celebrated engineer, 
Capt. John Ericsson, who was deeply 
impressed by the conversation and _per- 
ceptive faculties of the young man, par- 
ticularly upon mechanical subjects. Capt. 


Ericsson quickly observed that inthe young | 
man there was an intellect, which by proper | 
development would make itself felt in his | 


calling. To use the words of that gentleman, 
‘IT saw that the young man was born a 
natural engineer, and in the year 1843 
I invited him to visit me at my 
rooms at the Astor House. I taught 
him mechanical drawing, and the 
exhibition of his skill, when brought 
to me for inspection, was equal to that 
of an experienced draughtsman. He had 
the keenest, clearest intellect I ever saw.” 
Capt. Ericsson found him an apt pupil, and 
one who made the most rapid progress, in 
mechanical drawing and in the practical use 
of touvls, under the direction of his distin- 
guished instructor. 

The following is a verbatim copy of a 
letter lately written by Capt. Ericsson to Mr. 
Worthington, which shows the high esteem 
with which he was regarded by his kind 
benefactor. We copy the letter in full, as 
an extract was erroneously published in 
one of the leading daily papers in this city: 


New York, Sept. 27, 1880. 
My Dear Sir: 

I beg of you to accept the accompanying 
volume as a remembrance of old times, and 
a token of my appreciation of the import- 
ant services you have rendered our profes- 
sion. In view of the apparently insuperable 
difficulties overcome, I regard your pump 
ing engine as the greatest achievement in 
hydraulic engineering of our time. 

I am, my dear sir, Yours Truly, 

J. ERIcsson. 

To Henry R. Worthington, Esq. 


The following is an extract from Mr. 
Worthington’s reply to this letter, where- 
in he says: ‘‘Do you remember that you 
took me by the hand, when I stood almost a 
boy before you, with scarcely one well- 
formed idea on mechanical subjects? That 
you bade me come as a guest to your rooms 
to study under your eye, and with the ad- 
vantage of your voluntary instruction? Do 
you remember the many kind words with 
which you encouraged me? How your dis- 
cernment detected the promise of an engi- 
neer in the undeveloped young man, whose 
course in life you did so much to decide? 
He at least will never forget any part of this, 
nor cease gratefully to ascribe your en- 
couragement the labors which at last have 


to 


first | 
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won from the friend of his youth so bigh a 
recognition.” 

Mr. Worthington received the greater por- 
tion of his education in Brooklyn, and about 
the year 1840 he designed and built a steam 
eanal boat, which made one or two success- 
ful trips the whole length of the Erie canal. 
A model of this boat is still kept in his 
office, and he was wont to show this model, 
and to relate to his younger friends his early 
adventures in steam canal navig: tion. 

This boat had two paddle-wheels with ob- 
liquely curved paddles, these being placed 
on either side of the bow. (One boat was 


Y, 


a 


HenrY R. 


designed with a single propeller wheel at 
the prow.) 

This boat was bitterly opposed by the 
mule drivers and all those interested in animal 
towage. Although it was entirely success 
ful the project had to be abandoned on ac- 
count of the strength of opposing interests. 
It broke up the ice and released many loaded 
boats that were frozen fast, much better than 
the ice-breaking boat owned and operated 
by the State. In short, the boat was in ad- 
vance of the age. 

While running the boat, Mr. Worthington 
found great inconvenience in keeping the 
boilers supplied with water. All horse boats 
had the precedence, and he had to wait for 
days, being stopped by unexpected impedi- 
ments in navigation or detention in passing 
locks. This brought a hand pump into lively 
requisition,as the pump for feeding the boiler 
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was attached to the engine (the usual custom 


in those days), and only operated when the 
engine was in motion, and when the engine 
stopped, of course, the feeding operation 
also stopped. The boiler would, therefore, 
get almost dry before starting again. 

These experiences led Mr. Worthington 
to design a self-acting feeding pump. This 
pump, which was invented in 1844, wasa 
simple form of steam pump, with a single 
acting plunger, and ordinary conical valves 
to the pump proper. The steam cylinder was 
supplied by steam through a pipe which had 
a valve at the other end within the boiler. 


WORTHINGTON. 


This valve was controlled by a float, which 
by its rising or falling, supplied more or less 
steam, and allowed the pump to run faster 
or slower, according to the height of the 
water. This device proved successful to 
such a degree as to render it dangerous, as 
the eng neer placed too much reliance upon 
it. If, through the natural infirmities of 
machinery the apparatus was rendered in- 
operative, an accident became inevitable, 
unless observed at once by the attendant. 

It was through these experiences that Mr. 
Worthington learned to dread and condemn 
all automatic contrivances for superseding 
the care and responsibility of attendants. 

About the year 1845, Mr. Worthington 
went into partnership with Wm. H. Baker 
(a man whom he greatly esteemed both on 
account of his mechanical abilities anc per- 
sonal qualities), and started a little machine 
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shop in Williamsburg (then a village), on 
the borders of the City of Brooklyn, for the 
purpose of building and developii g the new 
pump. 

This shop was a wooden building about 
30x50 feet, which 
moved to its 
‘*down East.” 


was taken down and 
from somewhere 
It was put together just as 
it had stood originally. The ground floor 
was the machine shop, and half of the loft 
was used as a pattern shop. 
half a dozen old-fashioned and a 
home-made planer. The largest pumps 
built at that time had 16” steam cylinders 
and 10’ plungers. There was a small 
wooden building near the shop which was 
used as a foundry and coppersmith’s shop. 
It was missionary work to get the pumps 
introduced, 


location 


The tools were 
lathes 


The opposition and prejudices of the lead- 
ing engineers of the day had to be en- 
countered and successfully met. On one 
occasion, after perfecting a pump having a 
piston valve, Mr. Worthington showed it to 
an eminent engineer, who, after witnessing 
its operation, with which he was pleased, 
suggested that the inside be shown. After 
an examination the engineer said: ‘‘Worth- 
ington, this is all very ingenious; you have 
got the thing too mechanical, and it will be 
condemned. The fact is when an engineer 
takes off the steam-chest cover he must be- 
hold something which-he has seen before in 
his life and fully understands. He will 
condemn your pump simply because he 
does not understand it.” 

This advice resulted in the invefition and 
adoption of the slide or relief valve and mo- 
tion as used upon the Worthington pumps 
at the present time. In the kour of 
his greatest extremity in business, the cn- 
couragement and advice that he so much 
needed and deserved were withheld. His 
friends in the engineering profession advised 
him to give up experimenting with pumps 
and engage in the manufacture of something 
that he could understand. 

Mr. Worthington and his pariner, after 
encountering all manner opposition 
and discouragements, were upon the 
point times of giving up, but 
by an indomitable energy, perseverance, 
and attention to every improvement that 


of 


several 


seemed to be needed they worked their way 
along. As the business grew these pumps 
were introduced upon steamers; the first, in 
particular, which was put on board the 
steamer Washington in 1850, was always 
known as the ‘‘Washington Pump.” It was 
the largest steam pump ever made up to 
that time, and was fitted up from dimensions 
taken from a drawing made upon the floor 
with a piece of chalk by Mr. Travis, the 
foreman, One of the triumphs of those 
days was to get the Collins Line of steamers 
to adopt the pumps. The first water works 
pumping engine ever built by this firm was 
for Greenwood Cemetery, in 1849 or 1850. 
This pump remains on its original founda- 
tion, and is still in good running condition. 
The first engines built for city water works 
were three for Savannah, Ga., in 1854 or 
1855. Each of those three engines were of 
the compound type, and had a capacity of 


1,500,000 gallons, pumping water 125 feet 
high, continuing their work until the 


present time. Diameter of high pressure 


25”, plunger 14”, length 


Qo" 


cylinder 12”, low 
of stroke 25”, 
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In 1854 the shop was moved from Wil- 
liamsburg to its present location on the 
corner of Rappelyea and Van Brunt streets, 
Brooklyn. The machine shopthen built occu- 
pied a space of 160 feet by 40 feet, and the 
foundry 40 feet by 115 feet. The shop at that 
time employed from 40 to 50 hands. 

About this time Mr. Baker died, after which 
Mr. Worthington conducted the business. 
The next contract for pumping engines for 
water works was for two engines each having 
a capacity of 2,000,000 gallons, for Cam- 
bridge, Mass. These engines were of the 
compound type, and were duplicates of the 
Savannah engines, being double acting. 
They were erected in 1856, and worked suc- 
cessfully for about twelve years, when they 
were taken out and brought to Brooklyn. 
Upon examination they were found to be as 
good as pew, but were broken up and re- 
placed by new engines of two and one-half 
times the capacity. In 1860 a low pressure 
pumping engine was built for Harrisburg, 
Pa. 

The next pumping engine built was in 
1863, and of 5,000,000 gallons capacity, 
for Charlestown, Mass. This one being suc- 
cessful was followed by another of a capa- 
city of 5,000,000 gallons, in 1867, and by still 
another of 8,000,000 gallons capacity, in 
1872. These engines were put in with a 
guaranty of performance equal to any other 
engines in the United States, and under the 
penalty of removal in one year in the event 
of failure. Experiments were made with a 
water meter, in 1852, which was patented in 
1856. About 12 years was consumed in ex- 
perimenting before being generally offered 
‘forsale. This meter was adopted, without so- 
licitation, some time since by the Commis- 
sioner of Public Works for use in this city, be- 
sides they are used more extensively than any 
other all over the land, on account of their 
simplicity and reliability. The following 
are outlines of the principles of the Worth- 
ington duplex pumping system. 

The Cornish engine produces perfect 
uniformity of pressure during its stroke, 
by means of a weight which falls only as 
fast as the water can get out of its way ata 
uniform pressure. A fly-wheel engine, on 
the contrary, forcibly changes the velocity 
of the water column at different parts of 
the stroke. The Cornish engine, however, 
allows the water column to stop at the end 
of its stroke, and as the column has to be 
started again, the engine cannot, and, in 
practice, does not, work smoothly up to 
its capacity, without a stand pipe. 

The Worthington duplex, being without 
fly wheel action, has the two great advant- 
ages of the Cornish engine: 1st. It (so to 
speak), sympathizes with the disinclination 
of the water to move, instead of forcing 
it to move in accordance with the require- 
ments of a fly wheel. 2nd. Its valves have 
time to come to rest at the end of the stroke. 
Two steam pumps are placed side by side, 
and so combined as to act reciprocally upon 
the steam valves of each other. The one 
piston acts to give steam to the other, after 
which it finishes its own stroke and waits 
for its valve to be acted upon before it can 
renew its motion. The pause allows the 
valves to seat quietly and prevents concus- 
sion. The duplex pump has also advantages 
over the Cornish engine. Its delivery is 
continuous, and the pressure on the delivery 
pipe does not fluctuate. No less than four 
Cornish engines, so arranged as to represent 
the four strokes of the duplex, would give 
precisely the same uniformity of delivery. 
The larger Worthington engines are com- 
pound, thus utilizing all the advantages of 
this system. The engine, as a whole, is 
also self-contained, simple, cheap and dur- 
able, consisting of steam and water cylinders 
braced together, without rotating parts and 
their ponderous supports. 

The improvement of the Worthington 
pressure pump for driving hydraulic cranes 
and machinery is next in importance to the 
improvement of the town water-supply en- 
gine. Mr. Worthington and his partner, 


Mr. Hines, upon being consulted about the 
pressure pumps and cranes for the Troy 
Steel Works in 1865, proposed radical im- 
provements on the English system, which 


were soon put into use. The little pump 
which drove a two-ton Bessemer plant, mak- 
ing ten tons a day, in 1865, has grown to a 
compound engine of 200 horse power, which 
is also powerful enough to supply a town 
with water, and actuate Bessemer plants 
which turn out 400 to 500 tons per day each. 
Every American Bessemer Works is sup- 
plied with several pressure pumps of this 
type, and some have been sent to foreign 
works. The principles of the Worthington 
system before referred to are more conspic- 
uously important when high pressures are 
dealt with. The trustworthiness of the 
pressure supply for hydraulic machinery 
has been one of the causes of the immense 
output of American Bessemer works. 

More than 150 Worthington engines for 


United States and Canada. They are scat- 
tered from Maine to San Francisco. A num- 
ber of these have a capacity of 10,000,000 
to 15,000,000 gallons a day. No other 
builder has as many pumping engines in 
use, which makes Mr. Worthington the 
greatest success in his line in the 
world. In conversation with him a few 
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water works are now in use throughout the | 
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subject had engaged a portion of his atten- 
tion for some years. Previous to making 
that journey he put the conduct of his busi- 
ness into such a shape that it could go on 
uninterruptedly without his personal guid- 
ance, a provision which will now be ob- 
served according to his wishes. The first 
regular work of pumping oil on a pipe line 
was done by an ordinary Worthington 
duplex pump, soon after the discovery of 
petroleum in Pennsylvania. The pump ran 
until the indignant teamsters, who saw the 
prospect of a total destruction of their busi- 
ness, burned down the building which con- 
tained the pump. A large business is now 
being done by Mr. Worthington’s establish- 
ment in supplying large pipe-line pumping 
engines for the oil regions. 

When the Dunderberg was built during 
the late war, the designing and superintend- 
ing engineer, Erastus W. Smith, came to 
Mr. Worthington to consider the feasibility 
of constructing an independent air and cir- 
culating pump, to free the main engine from 
the well-known difficulties of air pumps 
driven directly from it. The war vessel had 
the largest propeller engine then built in the 
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weeks since, he remarked that his success 
in business was chiefly due to the fact that 
he had been remarkably fortunate in selcct- 
ing the proper subordinates to carry out his 
ideas practically. As an evidence of this 
we would state that his chief draughtsman 
bas been in the employ of Mr. Worthing- 
ton for about 32 years, and is the oldest 
hand about the works; the general fore- 
man about, 31 years; the foreman in foun- 
dry, 30 years, and the foreman in copper- 
smith’s shop, 29 years. Mr. Worthington 
also attributed his success largely to his 
care and consideration for his men. 
He was a ‘‘Model Foreman” and em- 
ployer. On one occasion—we think the 
Christmas of 1854—the upper floor of 
the shop being then unoccupied, was 
cleaned, and an entertainment was given 
by the generous proprietor. Music was 
furnished and a banquet, after which pres- 
ents were distributed to the wives and chil 
dren of his employes. 

He believed in paying his men liberally, 
and commanded the respect and appreciation 
of his employes and friends. The business 
grew until his works are now the largest in 
the world, engaged in the manufacture of 
pumps exclusively. There are now 9 fore- 
men in the machine shop, 3 in the foundry, 
1 in pattern shop, 1 in blacksmith shop, 6 
draughtsmen, 8 clerks in the office, and 500 
hands are employed. 

In 1879 Mr. Worthington went to Europe, 
where he spent some five months, investi- 
gating the various sewage-pumping systems 








in England and on the continent. This 
\ 





lB 
Bie a 
) |, ot 
7 << alee ---! 
rif 
Sone ene a. ieee, i 
Gr 
pi---—+}+---4, 
ee r 
Fig. 3 i : 


United States. The undertaking was con- 
sidered hazardous by engineers, but Mr. 
Worthington made for that vessel the larg- 
est independent air and circulating pump 
ever before built in the United States. 
Capt. Ericsson and other eminent engineers 
characterized it as one of the boldest things 
in engineering ever attempted. It is a mat- 
ter of record that the pump worked per- 
fectly, not only on ordinary trips but on an 
extended sea voyage. A much smaller 
pump of the same type proved just as satis- 
factory on a number of other war vessels; 
also on merchant vessels. 

A large addition has lately been made to 
the works and stocked with the most ap- 
proved and modern tools. It is proper to 
say that for many years he has been aided 
by his partners,D.S.Hines and W.A. Perry, 
and by his son, C. C. Worthington. The first 
entered the employ of Mr. Worthington in 
1850 as a journeyman, and is now more par- 
ticularly in charge of the mechanical and 
engineering departments, while the latter are 
engaged with the correspondence and finan- 
cial affairs. Mr. Worthington leaves a wid- 
ow and four children, two sons and two 
daughters. He was a member of the Episco- 
pal Church. In business he made it a rule 
never to speak ill of a competitor. He 
had a very retiring disposition, but during 
the meetings of the American Society of 
Mechanical Engineers, manifested a very 
deep interest, being present at and remaining 
until the close of each daily session. He 


took more interest in this than any other 
public body, and his death leaves a void 
which will long remain unfilled, 





By Josnua Ross, M. E. 
THE CRANK PIN. 


We now come to one of the most common 
errors in the alignment of the parts of an en- 
gine, and to the one that it is the most 
difficult to locate or discover, namely a want 
of parallelism between the axial line of the 
crank pin and that of the crank shaft. 

This generally arises from improper meth- 
ods in the chucking of the crank to bore it, 
orfrom errors induced in fastening the crank 
to its shaft. The results are precisely alike 
in both cases, supposing, of course, the 
errors to exist in the same direction in the 
two cases. 

The error in chucking usually consists in 
planing one surface of the crank, and bolt- 
ing the planed surface against the chuck to 
bore both crank holes. In this case the crank 
holes will be out of true totwice the amount 
the lathe face plate may be out of true, and 
to whatever amount the crank may alter its 
form from having its surface metal removed. 

To avoid these errors the large bore and 
its hub face should be turned at one chuck- 
ing, and this hub face should be bolted to 
the face plate for the second chucking, the 
small end swinging free, except in so far as 
the ends of plates may touch against it to 
steady it. 

The error in putting the crank on may 
occur from the key springing the crank out 
of true, and if the crank is shrunk on 
from too great an allowance for shrinkage 
or improper heating for the shrinkage or 
contraction, as it is sometimes termed. Re- 
ferring to the error in keying, it is more 
liable to occur when the crank bore and its 
seat upon the shaft are made taper than 
when made parallel, because it is a difficult 
matter to insure accuracy in the fit of the 
taper, and the key pressure will spring the 
crank over on the side at which it is the 
easiest fit. In Fig. 1 let A, represent the 
end of the crank shaft; B, the key and 
C, the crank shown partly in section: 
suppose the crank bore (whether made taper 
or parallel) has a slightly easier fit on the 
side D, than on the side #, and the pressure 
of the key (supposing it to fit properly top 
and bottom) would spring the crank over in 
the direction shown in the figure, the axial 
line of the crank pin standing at the angle 
denoted by the line F, instead of parallel to 
the axial line of the shaft. Suppose the 
crank to be put on by hydraulic pressure, 
and the key to fit on the sides and not on 
the top and bottom, then its fit to its seat on 
the shaft would depend on the truth and 
smoothness of its bore and seat on the shaft, 
the amount allowed for the forcing fit and 
the amount of the error. If the latter 
amount was so small that the crank would 
fit at both ends, but simply fit tighter at 
EE, than at D,the crank would remain true, 
but might possibly get loose in time. This 
would be especially liable to occur, if the 
tool marks on the bore and seat were so 
deep that the contact was mainly at the tops 
of those marks or ridges which would be 
apt tocompress. But if the surfaces were 
cylindrically true and smooth, and the 
amount allowed for forcing was sufficient 
as stated to give the bore and seat contact at 
D, with a key fitting sideways, the crank 
would probably remain tight and true. 

Were the bore and its seat parallel the 
crank would remain true no matter whether 
the key fitted on the sides or at the top and 
bottom, providing the key fitting top and 
bottom were bedded fairly from end to 
end. 

When the surfaces are not smooth, but 
contain tool marks or ridges, an unequal 
pressure of the key at one end, as compared 
to the other, sets the crank over, as shown 
in the figure, because the key pressure com- 
presses the ridges and lets the crank move 
over. 

Supposing the strain of the key,or keys,to 
be depended upon to hold the crank, they 
must fit top and bottom, and their accurate 
fit becomes of the first importance; because 
not only is it necessary that they fit equally 
at each end, but they must also fit equally 
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across the width of the key at each end. 
For example, in Fig. 2 is a key binding 
most at the opposite corners, as denoted by 
the dotted surfaces AB, and the result will 
be that the key pressure would tend to twist 
the crank in the direction of DEH, having C, 
as a center of motion, providing that the 
error was equalat A and B; but in proportion 
as the error was greatest and the fit tightest 
at A, or at B, would the center of motion 
be moved nearer to either point. 

Supposing now that the crank is to be 
shrunk, or contracted on, then the points of 
consideration are (supposing the crank to 
fit properly to its seat, whether the same be 
either parallel or taper) that the hub of the 
crank opposite to the throw is the weakest 
and is likely to give most in the process of 
contraction, so that if one part (as /’) of the 
crank be made hotter than another, (as @) 
it will give way more, and this will twist 
the crank. This is specially liable to occur 
if an excessive amount of difference in the 
bore and seat diameters has been allowed 
for contraction. 

It may not happen that a crank pin is out 
of truth in a direction in which the error 
will show plainest when the crank is on its 
dead centers, or at half stroke ; but if a 
crank pin, tested in those four positions, 
fails to show any error when tested by the 
connecting rod, it will be true enough for 
all practical purposes, and true enough to 
avoid heating and pounding, both of which 
evils accompany an untrue crank pin. Sup- 
pose, then, that a crank pin stands out of 
true in the direction shown in Fig. 3, in 
which AA, represents the axial line of the 
cylinder bore prolonged, and BB, the axial 
line of the crank shaft (the two being 
parallel or in proper line). Let HE, repre- 
sent the center line of the connecting rod 
when the crank is on one dead center, the 
axial line of the crank pin being at CU. 
Then the brasses being keyed up to fit the 
crank pin, the center or axial line of the 
connecting rod would stand as denoted by 
KE. But the brasses at the other end of the 
rod being keyed up to fit the cross-head 
journal, and their lines being at aright angle 
to the line 4A, we have that the rod is at 
that end endeavored to be held parallel to 
AA; hence, keying up the connecting-rod 
brasses on the crank pin would tend to bind 
the rod, one end standing parallel to 4A, 
and the other parallel to HE. 

This would place great strain on the outer 
radial face of the cross-head journal, as well 
as on the cylindrical body of the journal. 

When, however, the crank pin arrived at 
Opposite dead center, as denoted by the 
dotted lines in Fig. 3 (GG, representing its 
axial line, and FF, the center line of the 
connecting rod at a right angle to G@), the 
want of truth in the pin throws the cross- 
head end of the connecting rod against the 
inside face of the cross-head journal. Hence, 
twice in each revolution is the connecting 
rod bent, and twice does it jam from side to 
side of the cross-head journal, 

It may now be pointed out that if we take 
either dead center singly, and connecting 
the rod at the crank-pin end, try it at the 
cross-head end, and it will be a difficult mat- 
ter to determine whether any want of truth 
at the latter end is caused by the crank pin 
being out of axial truth, or whether it is the 
crank shaft itself that is out of line. But 
there is this difference between the two 
cases. When the error is due to want of 
alignment in the crank shaft, the connect- 
ing rod will show the error on the same side 
of the cross head, no matter on which dead 
center the crank pin stands; but when it is due 
to the crank pin, the rod will fall inside the 
cross head on one dead ceuter, and outside 
when tried on the other dead center, as is 
shown by the respective lines #, and F, in 
Fig. 3; #, being ata right angle to (, and 
F, at a right angle to G. 

Again, it was shown in Fig. 2 of number 
I{I. of these papers that when the shaft 
was out of line, a point on the crank-pin 
journal passed outside of the cylinder center 
the 
other; but when the pin is axially out of 
parallel, the path of a point on its journal 
will remain in the true plane, as 


line at one dead center and inside at 


is 
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shown in Fig. 3, in which £ represents 
the point, and A, A, the path of rotation of 
the same, which is parallel to the true face 
B, of ‘he crank. 

From the angle of the axial line of the 
pin being in opposite directions, when on 
opposite dead centers, to the axial line of 
the crank shaft, the bore of the brasses can- 
not wear to suit the error, which, therefore, 
only diminishes by toe wear of the crank 
pin. Suppose the error to be ,,th inch, in 
acrank-pin journal three inches long, and 
that the connecting rod is six feet long, the 
error at the cross-head end of the rod will 
amount to éth-inch. 

In Fig. 5 the error is shown to exist in an 
opposite direction, throwing the rod to the 
other side of the cross-head journal. But, in 
this case, the crank, when on the dead cen- 
ter nearest to the engine cylinder, throws 
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shows it to fall(when on the other dead 
center), ths too much on the other side of 
the journal, and that the length of the rod 
is six feet, while that of the crank-pin jour- 
nal is three inches, then the latter, divided 
into the former, gives 24, and this sum 
divided into the &ths, the rod end _ fall- 
ing out of true at Cand D, Fig. 6, gives us 
gyth-inch as the amount the crank pin stands 
out of true in its length; hence, to correct 
the error, we may file on the crank pina 
flat place at each end, as shown in Fig. 7 by 
the lines C, D, and then file on the top and 
the bottom of the crank pina flat place B, 
r$ath-inch deep, and of equal depth all along 
the journal; by then filing the crank pin 
round and bringing the flat places just up 
to acircle, we shall have reduced the diam- 
eter of the crank pin by ,th inch, and have 
made it axially true with the cross-head 
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Fig. 9. 





























Fig. 8. 


the connecting-rod end against the inside 
face of the cross-head journal, as denoted 
by the line #, in Fig. 5, which is on the 
opposite side of AA, to what it is in Fig. 3 
Again, when on the other dead center, the 
line FF, in Fig. 5, falls owtside, while 'F, 
in Fig. 3, falls inside of AA, and it is by 
this difference that we are enabled to know 
in which direction the crank pin is out of 
true. To find the amount to which it is out 
of true in the length of its journal, place 
the crank on one dead center, and with the 
connecting-rod brasses keyed up firmly home 
onthe crank pin,and the other end of thecon- 
necting rod, entirely disconnected from the 
cross head, mark on the lattera line coincident 
with the side face of the rod end, as at D, 
Fig. 6. Then, with the crank pin placed on 
the other dead center, mark another line on 
the cross bead, coincident with the other 
side face of the rod, at (, Fig. 6. Now, 
suppose that the line D, shows the rod to 
fall ths too much on that side, and line C, 





journal. It is important, however, to bear 
in mind that, in this case, the crank pin is 
supposed to be out of true in the direction 
shown in Fig. 3, and to stand axially true 
with the cross-head journal, when the crank 
is placed at half stroke, top and bottom, the 
crank shaft being in proper line. 

If the axial line of the cross-head journal 
stands truly horizontal, the flat places on 
the crank pin may be filed horizontally 
level, with the crank placed on the corre- 
sponding and respective dead centers. But, 
as the length of the cross-head journal is so 
short, it is difficult to gauge, if it does 
stand axially exactly horizontal, hence it is 
better to try the rod, the 


or, follow 


above directions ; especially as the cross- 
head journal and crank shaft may be in 
line without being axiaily horizontal. 
Suppose now that the axial line of the 
crank pin stands true with that of the cross- 
head journal when the crank is on either 
dead center, but out of true when at the 








top and bottom half stroke. 
ing rod, connected as before, 


The connect- 
and tried with 
the cross head, will fall first to one and then 
to the other side of the cross-head journal, 
in which the 
crank pin is out of true may be known from 


as before this, the direction 


the position of the crank pin when the error 
shows itself. 

If the error exists to an extent that is 
practically measurable, a pound in the jour- 
nals, as well as their heating, is the inevi- 
table result. In Fig. 8, for example, the 
rod end is shown in section, and it will be 
noted that the error being in the direction 
there shown, and the crank pin in the re- 
spective positions there shewn, the brass 
bore only contacts with the journal at each 
end, and that the diameter of the bore of the 
brasses is greater than the diameter of the 
crank-pin journal to fice the amount the 
crank pin is out of line. Now let us place 
the crank at the top of its revolution, as in 
stands 
parallel to that of the cross-head journal, 
the brass bore is too large to fit 


Fig. 9, and as its axial line then 


the crank- 
pin journal and there is lost motion, 

From the time the crank pin passes the 
this lost in 
amount until it becomes sufficiently great to 
slam the against the side of the 
cross-head journal,while at the same instant 


dead center motion increases 


rod over 


the crank pin pounds in the connecting-rod 


brasses. At what precise part of each 
quarter crank revolution this action will 
occur, depends upon the amount the 


crank pin is out of line; but the more it is 
out the nearer to the dead center it will be, 
it the 
nearer the crank will approach its highest 


and conversely the nearer true is 
and lowest positions before the pound takes 
If it is attempted to key up the 
brasses so as to spring the rod and let them 


place. 


close along the journal, the brasses will heat 
in proportion to the amount of error; hence 
when the crank pin pounds with the brass 
properly adjusted, and heats while keyed up 
enough to stop the pound, the crank pin is 
out of true. 
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A Safe Watechman’s Time Detector, 


For the works of the Enterprise Maou 
facturing Company of Philadelphia, the in 
genuity of Mr. John G. Baker, of the above 
company, 
detector, which is not patented, and may be 


has devised a watchman’s time 
of value to many large establishments. 

Each department of the company’s large 
works is connected with Mr. Baker’s private 
office by means of lengths of small iron gas 
pipe connected together with ordinary coup- 
lings. These pipes are connected with the 
detector apparatus by small rubber tubes, 

to small 
A sharply pointed brass 


which are fastened chambered 
metal diaphragms, 
wire is fastened to each diaphragm, the 
wires being attached in line with each other 
toa wooden support, over which the indica 
ting paper is moved by clock work. A round 
shaped cight-day Seth Thomas clock with 
wooden case, was adopted as the timepiece 
To 


attached a 


and to furnish power for the indicator. 
the of this 
square Wooden case forthe purpose of hold 


bottom clock was 
ing the diaphragms and the accompanying 
The paper ruled off 
to specify the hours at which the watchman 


mechanism. used is 


instructed to report, with extra space 
The in 
making his rounds through the departments 


is 
for use over Sunday. watchman 
simply blows into the tube by means of a 
convenient mouth piece, and the compres 
sion of the the 


lifts the metal diaphragm, and by means of 


air in tube thus caused, 
the pomted wire, indents the paper which 
is being carried over it by the clockwork, 
thus registering the watchman’s action in 
that particular room at that particular hour, 
that 
done afterwards. 
which the 
is under special lock and key, and _ there- 


in a cannot be surreptitiously 


As the private office in 
registering 


way 
machine is placed 


fore inaccessible to the watchman, he can- 
not sleep sweetly through the night, and by 
a key made for the purpose, or otherwise 
make all the necessary registrations, at one 
bout at an early hour in the morning, 


















































































































The Chrysolite Mine-Exploring Apparatus. | 


Arthur Falkenau, a rising young mechan- 
ical engineer, who is destined to make his 


mark in the carbonate metropolis, has con- | 


structed two complete diving suits, made 
expressly for use in exploration in the burn- 
ing Chrysolite mine, Leadville, Colorado. 
The suits consist of a helmet and 
blouse, the latter of rubber cloth, and riv- 
eted to the helmet securely. It is tightly 
strapped about the body and arms. The 


helmet is made of planished copper; the air|— 


enters at the back and discharges against 


the glass in front, so as to prevent moisture | 


from accumulating on the glass. The glass 
itself is protected by a strong wire guard. 
An ingeniously contrived valve is provided | 
on the top forthe escape of air. The weight 

of the suit, including the 
pounds. 

On the back is a tank similar in appearance 
to a Babcock fire extinguisher, which will 
stand a pressure of one hundred pounds to 
the inch. The air is forced into this through 
a three-quarter inch hose, and being con- 


helmet, is 15 


densed, by means of an air compressor sta- 


tioned on the surface to one-fourth or one- | 


fifth of its normal density, will, in case of 
any accident to the hose, supply the wearer 
of the suit, a check valve at the inlet to the 
tank, preventing the air from escaping. 

A valve near the ear enables the wearer 
to supply air in such quantity as required, 
and from the tank alone enough air can be 
procured to last from twelve to fifteen min- 
utes. 

The tank has a capacity of about 1200 

‘ cubic inches, and weighs 16 pounds. Where 
it is thought that the hose is not exposed to 
accident, and only 3 to4 pounds air pressure 





are used,the tank may be dispensed with, the | 


air being then directly fed to the helmet and 
the lamp, which also is quite ingeniously 
arranged. This lamp will burn in carbonic 
acid gas, the flame being inclosed by glass, 
except on the top, and supplied with air 
from the tank, the air entering the lamp at 
the bottom, and being distributed by a per- 
forated disc. A gauze screen covers the en- 
tire lamp, so as to render it safe when pass- 
ing through explosive gases. 
- * ee 

A plan is being agitated for building a 
railroad from Wheeling, W. Va., to Con- 
nellsville, Pa., about 60 miles. The object 
is to secure a direct connection from Whceel- 
ing to the coke region around Connellsville. 


Charleston, II1., 
paper mill. A site is promised free, and it 
is said that one-fourth of the 
capital will be pledged. 


—_>e 


is, probably, to have a 


necessary 


ape 


Evaporative Efficiency of Anthracite 
Coal. 
By D. N. MELVIN. 

This subject is one which often obtrudes 
itself on the mind of the practical steam 
producer, sometimes in a way not very con- 
ducive to cool meditation on the subject. 
When he finds himself compelled to haul 
out, in the shape of clinker and ashes, nearly 
half the weight of coal he has fed to the 
fires, he is apt to make invidious compari- 
sons, and wish the stuff anywhere but in the 
fire. 

A great deal has been written about the 
evaporative efficiency of boilers, and this 
will be referred to in discussing the eftic 
iency of coal. Statements are often made 
by parties vending improvements in boilers, 
in which an entirely impossible result is 
given, such as fifteen pounds of water evap- 
orated per pound of coal, this result being 
vouched for bya testimonial from perhaps 
several respectable manufacturers who have 
adopted the patent ‘‘improvements.” 

The combustible portion of anthracite, 
as is well known, consists mainly of carbon, 
and its value as a fuel depends on the ratio 
the carbon bears to the incombustible por- 
tion, the hygroscopic moisture, and whatever 
amount of hydrogen and oxygen it contains 
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“Wyoming,” large Pea......... 290 | 48 

‘“Wyoming,”’ small Pea... 2,220 384 
Te OMCOU, GOO os eecaav saves 2,000 370 
‘ Pottsville,”’ Pea 1,947 300 
‘** Pottsville,” large Pea... 10,240 2,708 
* Plymouth,” Chestnut (Red Ash) 1,320 210 
jit | ee) Ser ee 1,869 326 


in the proportions of the elements of water. 
I do not propose to go into a chemical dis- 
quisition on the analyses of coal, but only 
to make a few practical remarks on what 
seems to me a subject of vital interest to 
every steam producer; therefore, I will 
leave out of consideration the last item, that 
of oxygen and hydrogen, and retain that of 
hygroscopic moisture, as illustrating the 
effect of fuel, although some 
analyses show the former to be no incon- 


using wet 


siderable item. 
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‘HRYSOLITE MIN&-EXPLORING APPARATUS. 
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The calorific power of carbon burning, to 
carbonic acid, is given by— 
Favre and Silberman, 8080 
Despretz - - - TO12 
Andrews 7900 J 
Taking the average, and converting centi- 
grade into Fahrenheit have 
14,335.2 units of heat as the caloric power 


/ Centigrade 
units. 


degrees, we 


of pure carbon; that is, 14,335.2 pounds of 
water, at or near 60 
degree by the combustion of one pound of 


, can be raised one 


carbon. To generate steam of 80 Ibs. press- 
ure per square inch from water at 100° Fah. 
requires 1080 units per pound, therefore, 
14,335 

— 13.273 pounds of steam. This is the 
1,080 
total thermal equivalent of the combustion 
of one pound of carbon expressed in pounds 





of steam at 80 Ibs. pressure. 

To reduce this to a practical result it is 
necessary to make the following deductions: 
heat lost by radiation from the boiler, and 
in evaporating the hygrometric moisture, 
heat carried up the smoke pipe—requisite 
to produce draught, and the proportionate 
Isherwood, 
in ‘‘ Engineering Precedents,’ 2d volume, 


weight of the ash and moisture. 


gives 204 per cent. as not above the average 
amount of loss in clinker, ash, and small 
coal falling through the bars; he also gives 
the hygrometric moisture at 215 per cent. 








Adding and deducting from unity we have 
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be 












Ash 


a 


am of 80 pounds 


from Water at 21 


Ste 








15.79 8.72 
17.25 8.52 
18.5 11,325 7.49 8.35 
15.49 11,756 7.85 8.77 
26.48 10,180 6.54 7.29 
15.9 11,702 7.80 8.71 
17.44 11,476 7.61 8.50 


dad 


i7; multiplying by 143.55, we have 11037.95 
units as the calorific power of an average 
sample of coal. During combustion the 213 
per cent. of moisture is evaporated and dis- 
charged at the temperature of the exit of 
the waste gases from the boiler; this is not 
less than 500° in a boiler working with nat- 
ural draught. Steam at this temperatare 
contains 1204 units, and 1204 x2!3 4 = 30.1 
units—deducting this from 11037.94 we have 
11007.94 units of heat as the available heat- 
producing power of the coal. We have 
now to estimate the unavoidable losses dur- 
ing the process of evaporation. Every 
pound of coal requires 20 Ibs. of air in an 
ordinary furnace for its combustion; the 
products of combustion would then weigh 
20.77 lbs. for each pound of coal used, and 
the specific heat .23, then 500°—60° 
x 20.77 x .28=2101.92 units of heat discharged 
the chimney. Radiation as estimated 
in his ‘‘ Practical Treatise on 
is p = 12 per cent., collecting these 
various items together: 
Loss from clinker, ash, etc., 
204% x 14335 
Loss from moisture, 
24% x 14335 
Loss from radiation, 


is 


into 
by Box, 
HTeat,” 





2938.67 


398.37 


12% x 110387.95 = 1324.55 
Loss from evaporation of moisture, 30.10 
Loss from heat of waste gas, 2101.92 


6753.61 


Deducting this from the value of pure 
carbon, and dividing by the heat units in 
14335 —— 6753.61 

one pound of steam 


~ 
‘ 


0% 


Co) 


1080 


pounds of steam generated per pound of coal 
burned. 2 

This result may be improved, by using a 
better quality of coal, and reducing the 
radiation, but the waste in the chimney 
cannot be much improved with a natural 
draught. 

The above table gives the ash and 
clinker actually formed by the combustion 
of seven different samples of coal. The 
firing was conducted with care, the coal 
weighed as it was fed to the furnace, and 
the ashes and clinker all weighed together at 
the completion of each experiment. The 
rate of combustion never exceeded 8 pounds 
per square foot of grate per hour. The 
ashes and clinkers were perfectly free from 
either small or unburned coal. 

If, for the evaporation given in column 7, 
ihe feed water is presumed to be heated to 
212° by the waste gases ; their temperature 
would then be reduced from 500° to 193°, 
in the case of the first sample in the table. 
This is too low to be relied upon for natural 
draught, and forced combustion would re- 
quire to be used. 

In the above figures a constant quantity 
of airis assumed for each pound of coal. 
The quantity should be constant for every 
pound of combustible, but this condition can- 
not easily be obtained in practice unless the 
fuel can obtained of an unvarying 
quality. 

In view of these figures, given above, 
manufacturers and other steam users should 
be very skeptical when any invention is 
presented to their notice claiming to save a 
large percentage of fuel. In only two of 
the items of expenditure of the heat cana 


be 
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heat discharged into the chimney. Th 
former may be reduced as much as w 
please, by proper means, but the latter ca) 
only be reduced at the expense of th: 
draught. Inthe table, radiation has beer 
taken at 102. 

A full set of experiments are sadly lack- 
ing on the value in heat units of coal sold 
for steam purposes. The last published 
record of ‘‘ Investigations into the Quality 
of American Coals,” being made in 1843-4, 
it cannot be supposed that the coal now 
offered in the market would be at all repre- 
sented by them. 
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The Latest Achievement in Naval Archi- 
tecture. 


The 8.8. Parisian, the latest addition to 
the Allen Line of steamers, was launched 
from the shipbuilding yard of R. Napier & 
Sons, Govan. Says the Engineer of Glasgow: 
The new vessel is,as regards construction and 
structural arrangements, thoroughly abreast 
of the latest achievements of naval architec- 
ture, and it will be a valuable addition to 
the fleet of Messrs. J. & A. Allen. The 
dimensions of the Parisian are as follows : 
Length of keel, 446 feet ; breadth of beam, 
46 feet; depth of hold, 36 feet 3 inches. 
The load displacement will be 10,000 tons, 
and the gross register tonnage about 5,500 
tons. She has been designed by Mr. Wal- 
lace, the engineer and superintendent of the 
Allen Line at Liverpool, to meet the special 
requirements of the Canadian trade, two of 
which are great strengthof hull anda large 
deadweight carrying capacity on a moderate 
draught of water. To insurea large margin 
of strength the entire hull, including three 
of the decks, has been built of steel, and 
the draught of water has been reduced by 
making the keel internal instead of external. 
A novel feature of this class of ship is the use 
of admiralty cement in the bottom, by which 
about 100 tons is added to the dead-weight 
carrying capacity of the ship. The machine- 
ry which has also been made by Messrs. R. 
Napier & Sons, will consist of compound 
engines of the three-cylinder type, two of 
the cylinders being 85in., and the other 
60in. in diameter, and having a stroke of 
5ft ; and four double-ended tubular boilers, 
18ft. long by 15ft. in diameter, having in all 
24 furnaces. The engines are capable of 
developing more than 6,000 horse power, 
and will propel the ship at between 15 and 
16 knots an hour. The propeller is 21ft. in 
diameter, and the boss, together with the 
blades, which are cast steel, will weigh 22 
tons. Toadd tothis large propelling power, 
the ship will have a fair spread of canvas on 
four masts, the two forward ones being 
square-rigged. The Parisian has a double 
skin extending over the whole area of the 
bottom, the space between the outer and 
inner skins being divided into compart- 
ments, thereby reducing her chances of 
sinking if penetrated from below. To pro- 
tect her from the perils of collision her holds 
are also divided into compartments, small 
enough to insure that she will retain suffi- 
cient buoyancy and stability in the event of 
any one compartment being damaged and 
filled with water. The comfort of the pas- 
sengers has also been carefully looked to. 
The proportions of the vessel will naturally 
prevent excessive rolling, but any tendency 


|in this direction will be met by large bilge 


keels which are fitted to her sides. The 
dining saloons, music and smoking rooms, 
and all state rooms for first-class passengers 
are fitted up in the body of the vessel, the 
crew and steerage passengers being berthed 
at the ends. The best part of the ship, 
where least vibration from the propeller is 
felt, is therefore reserved for first-class pas- 
sengers. A long turtle-backed forecastle 
and poop are fitted at the bow and stern 


respectively, to keep the seas off the 
deck, and a promenade deck 100 feet 
long, is arranged for the use of first- 


class passengers, at such a height above the 
water line that the sea will seldom reach it. 
The owners of the Parisian have kept be- 
fore them the possibility of the Admiralty, 





saving be effected—in radiation and in the 

















January 8, 1881. } 


in times of war, wishing to employ a ship 
of such large capacity as a transport or fast 
cruiser, and we understand that the Messrs. 
Allen will request the Admiralty to put her 
on their list. Ten water-tight bulkheads 
have b2en fitted, and the engine and _ boiler 
casings and coal bunkers made water-tight, 
which more than fulfills the Admiralty re- 
quirements. The great size and speed of 
the Parisian, and especially her power of car- 
rying sufficient coal to enable her to traverse 
the ocean at full speed and reach even the 
most distant of our colonies without a stop- 
page, would render a valuable addition to 
our fleet in times of war. With the double 
bottom filled with water ballast, she would 
have sufficient stability to enable her to 
carry half-a-dozen guns of moderate size 
and weight, and might, therefore, be ex- 
pected to render valuable services as an 
armed cruiser. 
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Improved Vertical Car-Wheel Borer. 


The engraving which is shown upon 
this page represents an improved Car- 


Wheel Borer, manufactured by the Putnam 
Machine Company, of Fitchburg, Mass. 
It is of heavy construction, weighing 9,550 
Ibs., will receive wheels from 15 to 48 inches 
in diameter, and bore from four to six 
wheels per hour with tapering hole, and 
from six to ten per hour with straight hole, 
according to the hardness of the metal, and 
capacity of the operator. The wheel is held 
in position by a four-jawed chuck witb uni- 
versal and independent adjustments to a 
graduated scale on the slide. The chuck re- 
volves on large double elliptic self-centering 
bearings with Babbitt linings, distributing 
pressure over a large area and reducing fric 
tion toa minimum. The chuck spindle is 
hollow and allows the chips to fall into the 
interior of the frame, where from either side 
they may be easily removed. The boring 
spindle is of large proportions, is counter- 
balanced, and is raised or lowered by a rack 
and pinion in the back, giving a very quick 
motion. The cutter mandrel is of steel, 3} 
inches in diameter, with a taper bearing in 
spindle of 114inches. The horizontal facing 
attachment is operated by new and original 
mechanism, causing the facing cutter to ad- 
vance and recede automatically with the 
boring spindle, and requires no eatra atten 
tion from operator, except for adjustment of 
cutter; is easily disconnected from action 
with spindle by the action of an eccentric 
lever (not shown in cut). The driving cone 
has four shifts, with two speeds for each 
shift without change of belt. The machine 
will bore and face at the same time locomo 
tive truck wheels, driving-wheel boxes, ete. 
The feed has four changes, two belt and two 
clutch feeds; the latter can be changed in- 
stantly for the purpose of roughing out and 
finishing. A convenient side crane is at- 
tached, asshown, with chain and grappling 
irons for lifting and swinging wheels on and 
off the chuck. 
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Engineering Reminiscences, 


By J. C. HOADLEY. 

In the year of grace 1847—what an old 
date !—more than a third of a century ago, 
I was engaged as civil engineer, with 
some of the duties of a mechanical en- 
gineer, in superintending the construction 
of mills and factories with their dams, 
canals and other appliances of water power, 
auxiliary steam power, and the strects, 
houses and public buildings of a manufac- 
turing village, soon to grow into a separate 
town, in the interior of Massachusetts. A 
machine shop, under the skillful manage- 
ment of an excellent mechanic of sturdy 
character, employing three to four score 
workmen, of whom about one-fourth were 
apprentices, formed a part of the enter- 
prise. 

The working hours were long, from six 
o'clock in the morning till half-past seven 
at night, with thirty minutes out for break- 
fast and forty minutes for dinner, with ten 
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minutes additional in each case for ‘‘ wash- 
ing up,” all tools meanwhile being kept 
running as far as possible. Among the ap- 
prentices was to be found almost every grade 
of ability, and a considerable range of edu- 
sation, from utter illiteracy 
of the branches 


to fair mastery 
of ordinary English educa- 


tion then taught in rural New England 
schools. One bright-eyed, rosy-cheeked 
English boy, good-looking, almost hand- 
some, in spite of a hare-lip, whom I had 


picked out of a gang of laborers, 
knee deep in water for the foundation of a 
wheel pit, and who had been taken as an ap- 
prentice at my earnest and persistent solici- 
tation, could neither read nor write. Among 
the younger journeymen, was a man of ac- 
tive, restless mind, envious rather than 
ambitious, jealous, but not emulous, known 
as one of those pestilent fanatics, a ‘‘ten- 
hour-man.” He was a born agitator, and 
strove hard, but with slight success, to gain 
influence among his fellow workmen. Of 
course his economic views were little to the 
taste of his employers, but no one thought 
of his being molested on account of them ; 
and the idea of his discharge for any such 
reason, would have shocked the public con- 
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science and the moral sense of employers 
and employed alike. And here I desire to 
say, by way of parenthesis, that in the course 
of forty years of intimate and confidential 
businessintercourse with employers of labor 
in Massachusetts—part of the time myself 
a large employer -r heard of a single 
instance of discharge, actual or threatened, 
of intimidation, attempted 
influences, carried to a degree imcompatible 
with perfect freedom of opinion and action 
and entire self-respect, on the part of any 
proprietor, agent, superintendent 
man, towards workingman, touching 
his political or religious opinions or 
tions. 

To my evening 
mid-summer, after ‘‘ bell-time,” three 
four apprentices in the machine shop came 
to my office, where my duties generally kept 
me long after the more privileged ‘ 
ingmen’ 





solicitation or 


or fore- 
any 
ac- 
resume in 


story: One 


or 


work 
"were a-bed and asleep, and asked 
with hesitation and timidity, if I would 
give some lessons in mechanical drawing to 
a class of about a dozen young men in the 
shop and mills, 
thetic 
them 
they frankly 
taught by their 
expect 


me, 


The cordial and sympa- 


response they met seemed to give 


no less and 


surprise than pleasure; 
that had 
ten-hour workingman’s 


an angry rebuff. ‘Of 


avowed they been 


friend to 
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course,” said he, ‘‘ Mr. 


I hesitated 
severe ill 


‘by sharing them with you.” 
a little, it is true, on account of 
ness in my family, foreboding the greatest 
bereavement of my life, but promised an 
answer the following evening. 

On stating the matter, as delicately 
as deprecatingly 


and 
to my invalid 
wife, she entered so heartily into the wishes 
of the young men, 


as possible, 


and urged my compli- 
ance with their request so eloquently 
met them at the 
vorable answer, 


appointed time with a fa 
and a statement 
and conditions. I was to give twenty-four 
lessons to aclass of not less than ten, nor 
more than twelve, evenings in each 
week, beginning at eight o’clock and ending 
when they pleased; I would stay as late as 
they would. My heart was enlisted in it; 
and who, at thitty, knows what fatigue 
Each one was to bring a drawing board and 


five 


is? 
a T square of specified dimensions, two pen- 
cils, one hard, the other soft, a piece of In- 
dia rubber, a ruler, 
with angles of 30, 
45 and 90; 


a triangle—part of them 
60 and 90 degrees, part 
a pair of dividers, a six-inch 


«itt \ ant 


sing 
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scale, a bow-pen and bow-pencil, a drawing 
pen, and a candlestick and candle. All 
were to come with clean hands; to be 
prompt, attentive and diligent. Since they 
would be likely to care little for what cost 
them nothing, I required a payment of three 
dollars for the course from each; and my 
modest salary was not enough greater than 
their earnings .to make this appear extor- 
tionate. 

My modest room, crowded with twelve 
drawing boards, lighted by twelve candles, 
toiled over by twelve sturdy young men, 
during three hours of warm, mid-summer 
nights, was not a ‘‘ bower of pleasance.” 
There were windows on three sides of the 
room, so that the air was not so bad as 


might be supposed; but currents of air made 


the candles drip and moths and 


‘thieves ” 


gutter 
made them hiss and sputter; and 
the toil of holding a hexagonal pencil in un 
and the responsibility 
of keeping moist palms off the white paper, 


accustomed fingers, 


drew from many an anxious brow more co- 
pious streams than ever followed the most 
energetic of the hammer, 


use chipping 


emery stick, or file. 
I had selected simple subjects for each to 
the 


and 


scale, on a 
with 


gave 


copy-——some on same some 


omissions, 
them, 


scale, some 


variations, Il 


reduced 


additions or at 


) 
Engineer knows the 
**value of an education, and won’t be such 
‘*a fool as to cheapen his own attainments | 


, that I] 


of terms | 
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first, instructions, and went 
to another, to show and to 
teach them how to hold dividers, », pen- 


cil; to draw 


some general 
around from one 
scale 
how 
the 


how to sharpen a_ pencil, 
the very rudiments of 

kind of drawing. 

had 


and made 


lines simplest 


Some nimble fingers, a dexterous 


touch, neat and accurate drawings 


of simple subjects from the first; some blot- 
ted and defaced their for several 
lessons, all made and the 
most part their improvement was surprising- 
ly rapid. 


paper 


but progress, for 


Had I stood in need of a draughts- 


|man, there were several who would have 
been of real service to me before the course 
was ended. 

The chances and changes of life during a 
third of acentury have dispersed the mem- 
bers of this class; there were 
as many degrees of success as there were of 
natural ability and antecedent preparation, 
Some had such application and such native 
parts, have 
retarded, never have repressed, their rising 
to positions of But all were 


benefitted, and many have expressed to me 


some are dead; 


that circumstances could only 
usefulness. 
their sense of the benefit in a touching man- 
ner. One, whom I happy to count 


my most valued friends, is at the 
head of the mechanical department of one 


am 
amoug 


of the greatest industrial establishments 
inthe country, enjoys, in the highest de- 
gree, the confidence of his employers, the 


respect of his fellow-citizens, and the ameni- 
elegance and 
fortune 


ties of social life in a home of 
It my good 
have helped him at the start, but 
mind and tireless energy must have gained 
recognition under any circumstances. This 
but the English 
boy with a hare-lip most clearly showed the 
of this slight assistance, and 
gave touching evidence of his appreciation 
of it 

Several years after I left the scene of this 
little incident and had engaged in manufac- 
turing machinery my account, I 
revisited the thriving which had 
grown from the germ [ had seen planted, 

At one of the larger 
English friend man, 
with a blonde mustache covering his hare- 
lip. His bright, hazel 
beamed with pleasure on meeting me, and 
he hard enough to 
start the blood from the nails. 
aside he told me that he had been for years 
a repair hand in the mill where he then was 
that 
three 


refinement. was to 


his clear 


is, doubtless, true of others, 


good effects 


on own 


town, 


mills I found my 


grown to a sturdy 


expressive eyes 
wrung my hand almost 
Drawing me 


work; he 
had 


children and a pleasant home 


at good wages, with steady 
fine 
with every 
comfort that heart could wish. ‘‘And for 
all, Ile had always in- 
tended to make me a present of his first 
savings, and then had three hundred dollars 
saved expressly for me, 

Of 
as delicately as possible, 


was happily married, and 


thanks to you!” 


which he begged me 
course [ but 
that I 


his hoarded earnings for a 


to accept. was touched, 


told him, 


could not take 


service already doubly paid—first by the 
stipulated fee; and again, and indeed many 
times, by the satisfaction I feel in the re- 


membrance of it. I requested him to de- 
posit the sum he named in a savings bank 
for children, and, if he 
memory of With eyes 
voice choked beyond the 
still 
squeeze of my hand, he assented, and I left 


his in 
of 
of 


excruciating 


insisted, 
brim full 
power 


me. 
tears, a 
utterance, and a more 
him. 

Again I saw him, at the same mill, only a 
few years ago. More than twenty years had 
had old, and 
but looked prosperous and respectable 


passed, he grown stout and 
gray, 
-and was engineer in charge of two large 
Corliss steam which silently testi- 
fied by their perfect order to his faithful 
After a little chat, I inquired about 
his family. At the word his countenance 
fell, his eyes filled with tears, and his voice 
faltered, as he said: 


All gone! All, all gone!” And he, 


fellow, soon followed them, as did my dear 


engines, 


care, 


poor 


and valued friend, the agent of the mills, 
who then stood beside me. 
But most of my pupils still live; all are in 


places of respectability and usefulness,and I 
count each one a friend, 










































LETTERS FROM PRACTICAL MEN, 
Variations of Wire Gauges. 
Editor 
While so much has been published in re- 
lation to the variety of wire gauges in use, 


tmerican Machinist : 


it appears to the writer that something is 
still needed to prevent the many vexatious 
blunders continually arising from the too- 
common practice of people usiog wire, who, 
in making an order from either manufac- 
turer or dealer, simply specify the number 
of wire wanted, without stating by what 
let state 
case coming under my personal observation. 
9. 


gauge. As an illustration, me a 
A party wanting drill rods, ordered No. 
No. 2 
once returned with the indignant statement 
that No. and not No. 5, wanted, 
This was the first clue to the size of wire 
wanted, as No. 5 by Stubs’ iron wire gauge 
and No. 2 by : are about 
alike in size. For all ordinary uses where a 
variation of one thousandth, or even one 
hundredth, of an inchis admissible, all that 
is necessary is to specify, in ordering by 


. by steel wire gauge, was sent, but at 


9 


wy 


was 


steel wire gauge 


number, the style of gauge by which the 
wire is wanted. Certainly it would seem 
that self-interest would prompt an intelligi- 
ble order, if it was known tbat there are 
some scores of wire gauges in use, which 
vary so much in size as to make No. 1 in 
one more than one-sixteenth of an 
inch larger thin in a gauge of another style; 
while No. 40 is the same amount smaller. 
But in these days of close measurements 


gauze 


there are many cases where a difference of 
one thousandth of an inch from some estab- 
lished standard of size will condemn the 
bright, straight steel rods known as “‘ drill 
from drill taps, 
punches, &c., are mide. Still, the general 
belief seems to be that the numbers from 1 


rods,”’ which reamers, 


to 60 represent some standard size, when 
the facts are that there are several different 
manufacturers of steel wire gauges besides 
Stubs; But 
no two styles of all these gauges are alike, 


some foreign, others American. 


and the writer has never seen two gauges 
Ac- 


companying these gauges are lists of sizes 


which he believed to be exactly alike. 


in decimal parts of an inch, with which the 
respective holes in the gauges are supposed 
to correspond. The trouble in practice is, 
the lists are 
lists, there are of the sixty numbers, four 
, twenty-six vary- 
varying 0,001. 
much trouble, as 


not alike. Comparing two 


alike—five varying 0.003” 
ing 0.002”, twenty-five 

Here, then, is a source of 
in case an order is given for simply No. 1 
cither of three 
lists, which size respectively 
0 2257, 0.227 of 
just as likely to be sent either of the other 
two sizes as the one wanted, 


wire, it may be wanted by 
that 
and is, 


make 
. 0.228 


2p course, 
The cause of 
more trouble, however, than from all other 
sources, is the variation from each other, 


and from the lists with which they are sup 


posed to correspond, of the steel wire 
gauges, ‘This variation is so great, and so 
universal, that it is safe to assume. that 


whenever a piece of wire is condemned as 
too large, or small, by testing with any par- 
ticular gauge, another gauge may be found 
ina neighboring shop by which it may be 
declared just the opposite, or, 
perfect fit. 
drill rods who persist 


possibly, a 
of 
in testing wire by 


Still, there are consumers 


their gauge, and condemning all which does 
pottit; undoubtedly getting that many times 
which fails to fil by 0.005’, but by actual 
would to within 
of the list size by which it was 
Does the reader ask, What 
has 


measurement be 
0.00025” 


made. 


prove 


is the 


remedy’ ‘To the writer, who used a 
vernier caliper for the past twenty years, 
and the indispensable micrometer caliper 
from its first introduction, there seems to be 
Adopt the list most 


By the use of micrometer, or 


but one answer: in 
common use, 
vernier—preferably by micrometer, as being 
more accurately set to size by the naked eye 
than most persons set the vernier by the use 


ro 
Ot 


1 powerful glass, and also being so easily 
udjusted to compensate for wear -any in- 
telligent persoa may learn at one lesson to 
to the (0.0001%) ten thou- 


sandth part of an inch with more certainty 


measure down 
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being correct than an _ experienced 
mechanic has of measuring within (0.01) 
one-hundredth of an inch by ordinary 
means. As giving in some part the causes 
which have led up to this, perhaps tiresome, 
letter, the writer has to say that a case re- 
cently came under his observation where an 
order, filled with wire measuring 0.250” for 
one-quarter inch, failed to satisfy the cus- 
The wire 
quarter-inch was wanted, 


yas returned as tvo small, 
A demand for a 
sample of the size wanted developed the 
fact that in this case 0.265’ was wanted for 
quarter-inch. Still was 
the case in which No. 2 wire by steel wire 
gauge was ordered, by a party who used a 
style of gauge in which 0.221” is supposed 
to be the size of No. 2 hole. This size,near 
as possible to measure, was sent, and con- 
demned as failing to enter No. 2 hole. An 
investigation followed, which proved the 
wire to be correct size, the hole in the gauge 
measuring 0.2205’ one two-thousandths 
part of an inch variation between the 
wire and gauge, and the gange at 
fault. Just here comes the worst feature 
of this interminable subject: admitting that 
he had no micrometer or vernier with 
which to measure, this man said his practice 
had been on receipt of a lot of drill rods, 
to test them with his round hole, steel 
wire gauge, supposing it agreed with the 
list. If a piece of wire failed to go in 
its respective hole as per invoice, he tried it 
in the next hole larger; if it went into that, 
no matter how loosely, he put it with, and 
treated it as, that size wire: this has been 
his practice for years. To my expression of 
astonishment, he answered by saying that it 
was a common practice for dealers in both 
drill rods and twist drills to do the same 
thing. Think of it, mechanics ! in this par- 
ticular for a fancied variation of 
soyo Of an inch, the wire would have been 
put with, and treated as, number one which 
calls for 0,228’=0.007” difference. Surely 
these men need to be protected from them- 
selves, and the public should be protected 
from them. STEEL WIRE GAUGE. 
Pittsburgh, Pa. 


tomer. 


worse, however, 


case, 


Is the Machinist Unclean ? 
Machinist : 

Is dust a proper thing to breathe? Is 
there any necessity for sweeping shops while 
occupied in the business of the day? Must 
paint be rubbed down in machine shops ? 
Is it an outrage on humanity to rub castings 
dry, or is it not’ If rubbed wet, the slops 
dry up, the deadly stuff is pulverized, then 
What is the filler 
business but vanity, anyway? The play of 
light on a varnished surface shows inequali- 
ties. A dead surface looks flat; a filled and 
rubbed surface is flatter, and looks beauti- 
fully smooth; and it costs money. This 
reminds me of that passage of Pope about 


Kditor American 


sent aloft by brooms. 


the love of praise burning in every breast, 
and the modest shunning it to make it sure. 
It hits the Whitworth style. I believe there 
is more spent for show on these modest, 
plain-looking machines, 
coring, and in direction to make castings 
outwardly smooth—the puttying, filling and 
rubbing—than was spent in the 
palmiest days of the gingerbread style in 
Fitchburg. This filling business is expens- 
ive in money and in human life. It also 
draws the critical attention of the buyer 
from the vital points of the machine to its 
sculpture and painting. <A 
dead surface is the very thing for photo- 
graphing, and so almost imperatively neces- 
sary. You can paint it so without rubbing. 
Dust drives men out of shops; 
nently, some to stroll fora day in the un- 
mechanical air. Iam afraid the machinist 
isan uncitean workman. A young man of 
wholesome feelings can hardly bear to spend 
the time, even to learn the trade, in a ma- 
chine shop. Who ever heard of a workshop 


considering the 


for looks 


lead-colored 


some perma- 
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clined floors and scuppers, like the deck of 
aship. Then let the windows of where the 
water comes from be opened, like those of 
heaven in the time of Noah; wash them out 
with a hose; a woman with a mop never 
made a floor clean. Clean shops would 
make machinists longer lived. 


Philadelphia, Pa. H. W. P. 


Machinery Samples. 
Editor American Machinist: 

Having been a reader of your paper since 
the first number was published, I do not 
remember seeing anything written about the 
frauds practiced by the majority of our 
manufacturers who fit up extra nice samples 
of tools and machines, to exhibit to the pub- 
lic as fair samplesof their production, which, 
compared with the work itself, come very 
far short, both in workmanship and material. 
Now, if a sample is to give us a fair knowl- 
edge of what we are to get, when ordering 
the same, why should it be fitted up with 
extra materia] and labor? It is an undoubted 
fact that either Webster or the manufac. 
turers have made a mistake in the meaning 
of the word sample. I had a very good illus- 
tration of this matter, while visiting the 
American Institute Fair in New York. I 
saw a bench vise, that was, in my opinion, a 
model of perfection; the workmanship was 
all that any one could desire; everything 
fitted and worked like oil, the jaws would 
hold a hair in any position, and, altogether, 
it was a piece of work that every one who 
was interested could not help but admire. I 
remember I asked the man in charge if the 
tool in question was a fair sample of work- 
manship and material, and he very willingly 
informed me that it was, and said it had 
been taken at random from their stock, and 
they would warrant every one to be as per- 
fect in every respect. 

As soon as I reached home, I ordered one, 
and what was my surprise when I received 
the vise to find it about as rough a piece of 
work asI had ever seen. The sliding bar 
did not fit the mortise, and I was obliged 
to fit in pieces of saw blade to bring the 
jaws up in line, and the screw, which was 
iron, was neither round, smooth nor straight. 
Taking all in all, [ did not think I had been 
fairly dealt with, for I had paid a first-class 
price for a second or third-class tool. I 
could cite many other cases that would con- 
demn this style of doing business, but I do 
not think it necessary, as there are, no 
doubt, many others that have had the same 
experience in the sample deception. I hope 
that some of our first-class manufacturers 
may use their influence, us tar as possible, 
to stop this dishonest practice, and let a lost 
confidence be restored. 

Yours, very respectfully, 
W.S. Harris. 
Croton Falls, N.Y. 


A Chicago Industrial School, 
Editor American Machinist: 

I have read, with a great deal of interest, 
your articles on Technical and Industrial 
Education during the past year. It isa 
subject that ought to be more fully agitated 
by the press, as well as by the people. 

I write this with the object of calling 
your attention to the fact that Chicago, for 
three months past, has had an Industrial 
School for boys and young men, called the 
“Chicago Manual Training School.” It is 
the Russian sytem 
through a course of 
he enters the construction 


modeled somewhat 
—taking the student 
instruction before 
department. 

One of the chief advantages of this school 
is, that students can attend the public 
schools at the same time, because the hours 
of instruction are not the seme in both. 

The object of the institution is to give 
our youth acourse of training in mechanics, 
and thereby avoid the drawbacks incidental 
to the abolishing of our former system of 


on 
a 





being dusted and scrubbed, or of the sweep- 
er being employed only in the night? If 
any, let us hear from him, in hope the 
example will spread. 


Finally, let me suggest that shops, and 





| houses too, should be built with tight, in- 





lapprenticeship. This school opened with a 
fair attendance, which has becn constantly 
increasing. It is located at No. 55 State St., 
| this city, and is under the management of 
| Mr. McFarren. T. C. P. MYERs. 


| January 8, 188] 


The Set of Gear Cutters, 
Editor American Machinist : 
Professor MacCord, in his very interest 
ing articles on ‘“‘The Teeth of Spur Wheels,” 
in your August numbers, mentions the sub 
ject of the location of the several cutters of 
a full set, and gives one series, but does not 
give the rule or apply it to other cases. 
As the rule (if not the demonstration of 
it)can be given in plain terms, and as the 
various makers of cutters use different 
series, when an exact law allows of but 
one true one, it may be well to publish an 
account of the method of locating the sey 
eral points. 
Without taking considerable space, it can 
only be stated that the formula which locates 
the first tooth to be cut by any cutter, is: 
an 

(1.) f seen, 

i~st-= 


in which a@=the initial number, usually 12; 
z=the final number, usually infinity for a 
rack; n=the number of cutters in a set to 
cut from a to z, and s=the number in the 
series, of the particular cutter whose first 
tooth ¢ is desired. 

Thus, if we wish a series of four cutters, 
to cut from 25 to 200 teeth, the secend cut- 
ter should commence at 











25 x4 
2.) t = ——— = 44 teeth. 
424553 
In the most usual case, a=12 and z= @. 
127 
(3.) {= 
ji—S8 


For a practical example, let us find the 
location of a series of eight cutters: 
192 


(4.) 





and when 


s=1, 7, and 8, 
we find 
t=12, 
for the series. 
use the series 
12, 14, 16, 19, 24, 32, 47, 86, while 
12, 14, 17, 21, 26, 35, 55, 135, has long been 
used by the Brown & Sharpe M’f’g Co. The 
latter appears to be very far from correct in 
the higher values. The values given by 
Prof. Willis, although not very clearly ex- 
pressed, would appear to agree very closely 
with the formula. 

This rule gives a means of finding 
the limits of operation for each cutter, 
but in making the cutters must 
find the position in its interval of each cut- 
ter, at which it must cut a perfect tooth, to 
make it cut the first and the last teeth with 
the same degree of accuracy. We do this by 
applying the above rule for double the num- 
ber of cutters and taking the intermediate 
values as the points for the location of the 
cutters. 

Thus, 


14, 16, 19, 24, 32, 48, and 96, 
The Pratt & Whitney Co. 


we 


to find the positions for eight cut- 
ters, we put 216, and putting s—1, 3, 5, 7, 
etc., we find the series 13, 15, 17, 21, 27, 38, 
64, and 192. 

Again, the makers differ as to the 
number of cutters in a set, the Brown & 
Sharpe Co. using eight cutters for every 
pitch, while the Pratt & Whitney Co. in- 
crease the number as the size of the tooth in- 
creases. Properly,there should be a cutter for 
every tooth, but on account of the expense 
we must make each one do for a 
limited number each way from its proper 
position, and it will tend to make the points 
of the teeth too thick or too thin by an 
amount which, at a maximum, is nearly 
1 


t “up 


service 


where ~ is the number of cutters in the 
series, and p the diametral pitch, 8, 12, 24, 
etc., If the 
of cutters is the same for all pitches, the 


error will be greater for large teeth than for 


as the case may be. number 


small ones, and, on the ground that a large 
tooth will stand the error of a tooth 
of half size, appears to be the most 
| sensible plan. 


twice 
its 


Respectfully, 
GEO. B. GRANT. 





| Chicago, Hl. 


Boston, Mass. 
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Hints to Lathe Builders, 
Editor American Machinist : 

I am much interested in reading your val- 
uable journal, especially the ‘‘ Letters from 
Practical Men.” The leading subjects of 
these letters just now seem to be to show up 
the defects in machinists’ tools—especially 
the lathe. ‘‘Chordal” throws out some 
pretty strong hints to lathe builders, and, to 
use a Western phrase, they are well put. It 
seems strange to me that manufacturers of 
machinists’ tools will not profit by the ex- 
perience of practical men who use these 
tools which the builders make. ‘‘Chordal”’ 
and others have pretty well shown up the 
defects of the modern lathe, but there is one 
defect that Ido not think they have men- 





I turned five of those lengths in nine and 
a half hours, or a total of 85 feet, doing a 
good job on all which I think is a big 
day’s work. The day before I straight- 
ened and turned seventy feet; I did not 
use any extra pains to hurry the job, as I 
am working by the day, and, therefore, 
had no motive in doing more than an or- 

dinary day’s work. Yours truly, 

S. HEBERLING. 

Iowa Crry, lowa, Dec. 6, 1880. 

ame 


A Steam Racer. 





By F. G. Woopwarpb. 


Among the various steam vehicles which 


ne 
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seen also that the common slide valve and 
s‘ngle eccentric reverse motion is used. 
Tie steam and exhaust pipes #, and F, being 
made of flexible vulcanized rubber, so as 
to accommodate themselves to the motion 
of the cylinders; the pipes being attached 
as near the fulcrum of the cylinders as pos- 
sible, in order to reduce this motion to its 
minimum. Two steel rods J, connect the 
end boxes of the driving axle to the rod #, 
which carries the king bolt. 

The braces g and / are simply 15” round 
steel rods, upset at their ends to 53”, and 
screwed into malleable iron clamps m and 7, 
as shown in the enlarged views, Fig. 2; the 
part n being riveted to the boiler, 4. The 
king bolt, upon which the steering axle 
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To manufacture and supply gas for lighting 
streets, parks, places and buildings in the 
city and county of New York. Dec 17. 
The Consolidated Steam Company of 
America, New York. Sam’l Rogers, W. C. 
Andrews and others incorporators. Capital, 
$10,000,000, in shares of $100 each. For the 
manufacture, sale and use of articles relating 
to the generation, supply, or utilization of 
steam, water, gas, or other fluids. Dec. 17. 


Gally’s Puntaphone Organ Company, New 
York. Merritt Gally, Jno. Thomson and 
others incorporators. Capital, $500,000, in 
shares of $100 each. For the manufacture 
and sale of the Puntaphone Organ. Dec. 20. 


The Long Island Electric Light Company, 
Brooklyn. Adelbert Ames, Jno.J.Anderson 
and others incorporators. Capital, $300,000, 
in shares of $100 each. To manufacture, 
operate and license the use of apparatus 
used in producing light, heat or power by 
electricity. Dec. 20. 

Hudson River Brewing Company, Green- 
burg, Westchester County. Peter M. Bie- 
gen, Joseph Seitz and others, incorporators. 
Capital, $250,000, in shares of $100 each. 
For the manufacture and sale of malt 
liquors, malt and ice. Dec. 20th. 


The Genesee Grape Sugar Company, 
Rochester. B. L. Harvey, L. M. Otis and 
others, incorporators. Capital, $250,000, 
in shares of $100 each. For the manufac- 
ture and sale of grape sugar and glucose. 
Dec. 21st. 

Jewell Milling Company, Brooklyn. 
Henry W. Slocum, James F. Pierce and 
others, incorporators. Capital, $150,000, in 
shares of $100 each. For the manufacture 
and sale of flour. Dec. 21st. 

ee. 


A Big Yuba Dam. 


The dam on the Yuba river, California, 
over two miles long, has at length been 
completed, and the river has been turned 
into a reservoir. 
cape 





tioned; at least, I have never seen it, and 
that is: Lathe builders will persist in put- 
ting the gib in the mght-hand side of the 
slide that carries the tool past, when it 
should by all means be put on the left side. 

The reason for this is plain enough. 
There are generally from four to six screws 
with pointed ends, which are screwed in the 
slide, and the points of the screws enter the 
gib about 16”, and central. Now, this will 
answer well enough when you are turning 
anything; but just undertake to bore outa 
pulley, or anything that has a long hole to 
go through, and you are not iong in discov- 
ering the fact that the gib is entirely on the 
wrong side, for it will rock on the points of 
the set screws in spite of all you can do; 
whereas, if the gib was on the left-hand 
side, the other side would fit snugly, and 
instead of rocking, it would be firmer when 
the tool was hard pressed in boring. 

I have never seen but one lathe with the 
gib on the left side of the slide, and that 
was an old lathe, built many years ago. 
The gib was in the proper place, and this 
was the only redeeming feature about the 
whole lathe, for it was a miserable old bun- 
gled-up affair; but it would bore as solid as 
arock. Some builders are using the wedge 
gib, which I think is preferable to the com- 
mon flat gib. One more hint, and that is, 
why don’t lathe builders put a bushing on 


the intermediate stud for the feed gear, with | 


a feather on it; so that the intermediate 
wheel will not run on the stud; but the 
bushing will, and thus prevent the wheels 
from wearing large in the hole and getting 
out of true, which is often the case. 
Respectfully yours, 
A. PHELPs. 
Newark, N. J. 


A Day’s Work. 
Editor American Machinist: 

I would like to hear from some of your 
readers what is the largest amount of 2- 
inch shafting turned in one day of ten 
hours on one lathe? I have been turning 
a lot, finishing at one cut and using a 30- 
inch, 25 feet bed shafting lathe. My shaft- 
ing was in 17 feet lengths, and I straight- 
ened and squared the ends before turning. 


Plan 
STEAM RACER. 


have been invented, I think I have never 
seen one better adapted to the purpose for 
which it was designed, than this one. This 
machine was designed to run on a race 
course, and it would be difficult to conceive 
of anything in the line of a self-propeller 
more appropriate for such a purpose, unless, 
indeed, a single cylinder were used, instead 











swivels, forms a part of the clamp at the 
center of the bar ¢. 





The last issue of the Railroad Gazette 
gives information of 215 miles of new rail- 
| road, making 5,839 miles thus far this year, 
against 3,594 miles reported at the same 
time in 1879, 2,248 miles in 1878, 1,994 miles 
in 1877, 2,283 miles in 1876, 1,264 miles in 
1875, 1,808 miles in 1874, 3,606 miles in 


—~->-____— {873 and 7,065 miles in 1872. 
Newly-Incorporated New York Companies. —_— 


The Buckham Carbolic Soap Company, 


New York. George W. Laird, William F. 
Kidder, and others, incorporators. Capital, 
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The Fonraire locomotive on its trial trip, 
ran over a mile a minute for nearly an hour. 
The train was composed of four passenger 
coaches, 
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of two. When the writer saw this ma- 
chine, it was in the paint shop receiving its 
final touches of finish; and some of its mi- 
nor details such as the tank, stearing gear, 
injector, etc., were not attached; but its 
general principle and arrangement are 
clearly given. 

The reader will observe that the cylinders 
A, oscillate upon the steel bar ¢, which care 
ries the king bolt; the piston rods B, being 
connected directly to the cranks C, which 
are formed in the driving axle. It will be 





$100,000, in shares of $100 each. For the 


manufacture and sale of various kinds of of London, 


Dec. 16. 


Carr & Hobson, Limited, New York. 
George W. Carr, Joseph W. Hobson, and 
others, incorporators. Capital, $250,000, 
in shares of $25 each.. For the manufacture 
and sale of al! kinds of farming implements 
and machinery. Preliminary certificate 
filed Dec. 16. 

The Edison Electric Illuminating Com- 
pany of New York. G. P. Lowrey, James 
H. Banker, and others, incorporators. 
Capital, $1,000,000, in shares of $100 each. 


soaps and carbolic compounds, 


AM RACER ELEVATION, SCALE § IN. = 1 Foor, 


The Anglo-Amcrican Electric Light Co.s 
England, have adopted as 
motive power for their Brush dynamo ma- 
chines, Brotherhood’s well-known three- 
cylinder engines, 





a a 
Cloth car wheels are the latest. They are 
the invention of a Frenchman, who claims 
to be very scientific. 
me 
The Hoosac Tunnel is about to be lighted 
by electricity. 
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—__ 
EDITORIAL ANNOUNCEMENTS. 

Ee Positively we will neither publish anything in our 
reading columns for pay or in consideration of advertis 
ing patronage. Those who wish to recommend their 
wares to our readers can do so as fully as they choose in 
our advertising columns, but our editorial opinions are 
not for sale We qive no premiums to secure either sub- 
scribers or advertisers. 

a” Every correspondent, in order to insure attention 
should give his full name and address, not for publica- 
tion, but as a quarantee of good faith. 

ee We are not engaged in procuring patent rights. or 
in selling machinery; nor have we any pet scheme to 
advance. or hobby to ride 

ew We invite correspondence from practical machin- 
ists. engineers. inventors. draughtsmen. and all those 
specially interested in the occupations we represent. on 
subjects pertaining lo machinery. 

(eer Subscribers can have the mailing address of their 
paper changed as often as they desire. Send both old 
and new addresses. Those who fail to receive their 
papers prompily will please notify us at once. 
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ilenry R. Worthington. 


To thousands who read these lines and the 
sketch which appears upon our first page, 
the announcement of the death of the emi- 
nent engineer, whose name heads this col- 
umn, will come with a shock, which is as 
painful as it is sudden. To all appearance 
in his usual state of health, up to within a 
very few days preceding his death, his 
sunny, genial disposition seemed to betoken 
many more years of life. He died on his 
sixty-third birthday. Only a few weeks ago 
aremark fell from his lips, which so fully 
illustrates his character that we reproduce it 
here. He said of himself, ‘‘I believe I am 
the happiest man alive! I have a pleasant 
past to look back upon, full of work and 
difficulty, but still have a 
pleasant home, a good business, pleasant as- 
sociates in my business and plenty of warm 
friends outside of it—altoyether, I believe I 
am the happiest man alive!” 

Mr. Worthington was present and took a 
prominent partin the meeting held February 
16th last, in the office of the AMERICAN Ma- 
curnist, for the purpose of organizing the 
American Society of Mechanical Engineers, 
and his counsel was largely followed in its 
formation. He presided with grace and 
dignity at the meeting for complete organ- 
ization, held at Hoboken, April 7th. 

It is a sad, though singular coincidence, 
that the name of the presiding officer at the 
final organization should be the first name 
to be placed upon the death roll of the so- 
ciety in the revised catalogue, which is 
shortly to be issued. 

Elsewhere will be found a sketch of many 
of the events in his eventful business career, 
and from the data given regarding his rela 
tions with his associates and employes, 
some idea of the nobility and tenderness of 
his character can be gained. Not only to 
those who knew and loved him well, but to 
thousands less fortunate, who never clasped 
his hand or saw his face, the career and 
character of Henry R. Worthington will 
still be a guide and an inspiration. 


successful; [| 
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The Man Who Can’t. 


In any shop, probably the most provoking 
and picturesque figure is the man who can’t. 
Wherever work be done, something 
usually has to be left for imagination, some- 
thing invention, something for experi- 
ence and something for skill to accomplish. 
The man whose imagination instinctively 
turns to ways satisfying himself and 
others in advance that the thing sought for 
cannot be whose invention always 
plays secoud fiddle to his imagination in 
such cases, and whose skill and experience 
only add to the difficulties to be encountered, 
is aman who is usually as aggravating as he 
is indispensable. Sifted to the bottom, the 
victim of this idiosyncrasy, when he says a 
thing be done, only means that it 
cannot easily, or 
without some reversal of established routine 
of method or speed. 

It is, due to the man who can't, 
to say sometimes when forced to the 


is to 


for 


of 


done, 


‘can’t’ 


be done conveniently, or 


however, 
that 
proper degree of effort, he is able to produce 
results as unexpected as they are valuable. 

If he is a superintendent or foreman, the 
titular head or heads of the establishment, 
periodically and alternately ask themselves 
why they keep him, they could 
to do without him. 


and how 
ever contrive 
If he is only a private workman, the work- 
man so constituted mentally isin most cases 
likely to remain a workman through life, 
while the foreman has in him a frequent 
and grievous addition to his daily responsi- 
bility. Observation of a large number of 
aggravated cases will, however, ordinarily 
lead to the cone lusion that the foreman, who 
chronically ‘‘can’t,” life squarely 
enough, but reached this condition of mind 
through imperfect shop systems, resulting 
in needless hurry and pressure of minor de 
tails. 
thorny, 


began 


The way out of this state of mind 
but in this world the way to every 
thing and out of bad thing is 


good every 


usually thorny, 
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Vagaries of Investors. 


Capital has been proverbially calied timid, 
to a degree, but it would often appear that 
recklessness is a characteristic almost equally 
marked in many instances. The mining 
and railway interests of a country so vast as 
this, naturally and properly, absorb a vast 
supply of money, but the readiness with 
which sums almost equally vast are lodged 
in premature or wildcat enterprises 1s a 
daily marvel of modern life. Men who, if 
asked to consider the claims of a solid in- 
dustry, show timidity and conservatism of 
the most pronounced character, contribute 
readily to enterprises which are to sound 
investments what the lottery is to legitimate 
business. Such men, if urged to put their 
money ina hole in the ground, somewhere 
jn the mining regions of Utah or Colorado, 
where there is not one chance in a thousand 
of obtaining solid returns, eagerly take an 
interest in five and ten million dollar com- 
panies, which they would not take were 
they invited to join in the original purchase 
of the same mine at private sale for one- 
twentieth part of its subsequent valuation. 
Asking one of these chaotic capitalists to 
join a good mechanic in the systematic 
manufacture of something which is at pres- 
ent only and for which a demand 
already exists, is usually as fruitless as it is 
unpleasant. His view would seem to be, in 
many such cases, that the brainy mechanic, 
—however capable he may be to success- 
fully conduct the proposed enterprise, if he 
lacks the smooth eloquence of the average 
promoter of speculative ventures, is, of 
necessity, a pretender, who should be sum- 
marily put down as an offender against the 
rights of capital. 

The explanation of this characteristic ap- 
pears to be that ‘‘distance lends enchant- 
ment to the view,” in the case of the far 
away speculative undertaking, which the 
prosaic rival opportunity does not possess, a 
circumstance which intending investors 
would do well to take into more careful and 
constant account. 


made, 


Scientific Fishing, 

Not only machinery men, but men in any 
kind of business may, perhaps, profitably 
take a hint from the programme laid down 
by acompany who, it is said, intend soon 
to engage in what may be called scientific 
fishing upon a large scale. 

The arrangement suggested is reported to 
be in course of preparation at or near Mon- 
tauk Point, at the eastern end of Long 


Island. <A long, closed iron pier is to be 
built, extending a distance of several hun- 


dred feet into the ocean from the extreme 
end of the promontory, and at the end of 
this pier is to be a weir, or receptacle, of pe- 
culiar construction and ample size. Persons 
familiar with fishing matters are confident 
that the result of this system of appliances 
will be the capture of immense masses of 
fish, of all kinds and sizes, through the 
known tendency of the finny tribes to pass 
in shoals around the corner or point of the 
island in transit from the sea to the sound, 
and from the south shore of the island to 
the waters adjacent to its eastern extremity. 
In making this passage, it is calculated that 
these shoals of fish will, naturally, on reach- 
ing this pier, swim along until they reach 
the weir, when they will be caught in it 
without hope of escape or rescue, except 
through the profitable means employed by 
the fishery company. 

Now, whether this programme be actual 
or mythical, no doubt exists that the man 
who wishes to accomplish anything of value 
in any department of human endeavor, must 
succeed, if he succeeds at all, upon some 
such plan as has been outlined above. Just 
how every man is to construct the pier and 
weir, by means of which his catch of busi- 
ness, personal or social success is to be made, 
every must figure out for 
himself. The qualities of head and heart 
which man in superabundance, 
another may lack to a degree rendering cul- 
tivation of them a business necessity, 


such fisherman 


one has 
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Pleasing personal demeanor is a quality 
which, perhaps, more thanany otber, many 
men will do well to adopt as an important 
material out of which this fishing apparatus 
should be constructed, in order tosecure the 
greatest possible catch of friends, business, 
and personal success. The correction of 
little faults and the formation of correet 
habits of life and thought are to the fabric 
of life, what the repairing of leaks are to 
the fishery pier and weir above described, 
and fully as essential to complete and en- 
during success. 


+ _>e —-—— 
A New Mechanical Term, 


Prof. Sweet writes us to complain feel- 
ingly of an effort of genius upon his part 
in arecent article published in our columns, 
which was summarily altered by the unre- 


generate editor, the immaculate proof- 
reader, or the enterprising compositor. The 


man who attends upon and runs the steam 
engine, whether locomotive, marine, or sta- 
tionary, who in the classic language of Un- 
cle Remus, ‘‘does de rushin’ roun’,” while 
the accomplished and highly ornamental 
mechanical engineer ‘‘does de gamin’,” 
Prof. Sweet thinks has been most unfairly 
dealt by. His idea is, that the man who 
does the actual work of running the engine 
deserves a distinct and dignified title of his 
own, the ‘*Engineers” having so far 
usurped the only title hitherto claimed by 
him. The word Enginist is therefore sug- 
gested as a companion title to the term Ma- 
chinist. The idea, to say the least, deserves 
the careful consideration of the mechanical 
public. 


~ oe —— 


Success of the Brush Electric Light in 
New York City. 

The Brush electric lights, as described in 
our last issue, having all been placed and 
the wires connectéd, the engine was started 
at 5.30 on the evening of the 20th ult. 
Almost instantly the lights flashed out from 
the lamps in the circuits. At the staticn in 
25th street there were two dynamo-electric 
machines in operation. One of these ma- 
chines was connected with fifteen lamps 
upon Broadway, besides one hanging lamp 


in the station, which showed the same 
power of light developed by each lamp upon 
Broadway. The other machine was at- 


tached to thirteen lamps standing upon the 
floor at the station; also four others at the 
fair of the Fifth Regiment, at their‘armory, 
on 23d street. The Jamps produce the best 
counterfeit of daylight that we have ever 
seen, and the colors of the flowers and the 
decorations in the hall could be easily dis- 
tinguished. 

The countenances of the lookers-on did 
not exhibit that peculiar deathly appearance 
that is produced by the light of some other 
electric Jamps, but looked natural. After 
an inspection of the lights, which were pro- 
nounced an entire success, the secretary and 
treasurer of the company, A. A. Hayes, Jr., 
and other officials, ‘invited a number of 
guests to the office, where they were enter- 
tained in a very hospitable manner. The 
lights will be allowed to burn for several 
nights before any tests are made. They will 
be lighted regularly from 5.30 in the even- 
ing until 6.45 inthe morning. The machines 
were run to their full capacity to test their 
power. Newspapers could be read easily 
over 100 feet away from the lamps, 


Successful Experiment With Hydro Fuel. 


A few days since we were invited to wit- 
ness an improved method of utilizing crude 
petroleum for the generation of steam. The 
boiler to which the apparatus was attached 
was a locomotive boiler 11 feet long, having 
128 tubes, 1” inside diameter, and 6 feet 
long. The fire box is 3 feet 4” long by 2 
feet 2' wide, and 2 feet 2” high above grate 
bars. Steam was raised from cold water in 
fifteen minutes, showing a pressure upon 
the gauge in seventeen minutes. When the 
gauge indicated 85 lbs._ pressure, the pyrome- 
ter in the smoke pipe indicated 488° of heat. 
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When the steam pressure had been worked 
down to 67 lbs., the burner was put on at 
full force, and flame was projected the whole 
length of the tubes into the smoke box. The 
pyrometer then indicated 670° of heat. It 
is stated on good authority that, with this 
apparatus, 18 lbs. of water have been evapo- 
rated with 1 lb. of crude petroleum. The 
principles of the apparatus will be fully 
illustrated and described ina future issue of 
the AMERICAN MACHINIST. 
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Literary Notes. 


SPECIMEN BOOK OF ONE 
TECTURAL DESIGNS, showing plans, elevations, 
and views of surburban houses, villas, 
and camp ground cottages, homesteads,churches, 


public buildings, also several original designs for 


prepared 
cloth. 
Comstock, 


modern styles of mantels and furniture, 

especially for this work. Svo., 80pp., 

Price, $1. Published by Bicknell & 

New York. 

This book contains numerous plans and 
details of different designs connected with 
house building, which render it particularly 
valuable to persons who contemplate putting 
up new buildings, or making alterations in 
those already erected. The designs are well 
selected and executed,and the publication 
will, doubtless, be appreciated by the class 
of people for whom it is intended. 


% 
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Under this head we propose to answer ques- 
trons sent us, pertaining to our specialty, 


correctly and according to common sense 
methods. 
(1) H. N., Buston, Mass., writes: Sup- 


pose we have a worm wheel 12’ in diameter, driven 
by a worm 2” in diameter, having 2 threads to the 
inch, said worm to be reversed constantly under a 
heavy load. The periphery of the worm is to run 
from 300 to 500 feet per minute. Will they work 
smoothly and prove durable? A.—We have no 
conception of the actual amount of your load, but 
under ordinary circumstances, if the teeth of the 
wheel fit the worm properly they ought torun sat- 
isfactorily. With an excessive load we have found 
it necessary to resort to a wheel made of phosphor 
bronze, or the best composition, having cut teeth. 
The worm was made of steel and ran in oil. 

(2) F. W., Sac City, Iowa, writes: I sent 
a question, some time since, regarding a hydraulic 
press, asking if there were any fitted 
around the ram or plunger to make it tight, the 
same as in an engine piston, or are they a plain fit? 
I have not seen an answer to my question. A— 
Your question was answered in the AMERICAN Ma- 
4, 1880, and you will find additional 


rings to be 


cHINIsT of Dec. 


information in the issue of March 27, 1880. 
(3) Subscriber, Troy, N. Y., writes: I 


wish to obtain information on the subject of heat- 
ing dwellings by steam. Can you inform me what 
you consider the best works written on the above 
Please give the title and address of pub- 
lisher of same, if possible. A—We consider 
“Warming and Ventilation,” by Chas. Hood, 
good practical treatise on the subject, and also re- 
fer you to a “ Practical Treatise on Heat,” by Thos. 
Box. These books may be procured from any deal- 
er in scientific books. 

(4) A. R. S., Trenton, N. 
have an engine having a cylinder of 2 
24” stroke, running at a speed of 75 revolutions per 
minute ; I wish to know how much oil it should re- 
quire in the cylinder to run 10 hours? We are us- 
ing about 25 horse power, and have a patent oil 
cup, using cylinder oil, and have had a little trouble 
with it as the cylinder began to cut. A.—We can 
give you no definite answer, as you do not state 
what kind of cylinder oil you are using, neither do 
vou give the name of the cup. The fault may be 
in either the oil or the cup, and possibly in both. 


subject ? 
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writes: I 
diameter by 


(5) J. L. H., St. Louis, Mo., writes: I 
wish you would solve the following problem of a 


safety valve. I can’t work the fraction. At what 
point shall I put the weight to blow off at 30 Ibs. of 
steam pressure ? The fulcrum is one inch, valve 4 
inch diameter, weight weighs 2 lbs., valve and lever 
weigh 4 Ibs. A.—You have neglected to give one 
of the most important factors in solving the prob- 
lem named, viz., the center of gravity of the lever, 
If you will consult the AMERICAN MAcuinist for 
May 8, 1880, you will find an illustrated description 
of a safety valve, rule, etc., all worked out. 


(6) W. H. Jamestown, N. Y., writes: 
I desire to know if you é¢an give me any informa- 


tion as to how the noise over head caused by 
machinery can be deadencd from the engine room 
below? A.—By introducing blocks of rubber or 
other similar substances between the legs of the 
machines and the floor, or between the hangers and 
the timbers much of the will be prevented. 
The principle is simply the introduction of a non- 
conductor between the machine producing the 
noise and the article with which it comes in con- 
tact, thus preventing the transmission of sound, 


noise 


HUNDRED ARCHI- 
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Wanted.—2nd hand wood-working machines and 
to sell two ironlathes. R.K. Teller, Unadilla, N. Y. 

Notice.—Alden Ore Crushers and Pulverizers, un- 
equaled for efficiency and economy, $45 to $850, 
manufactured and sold only by Farrelly Alden, 
Patentee, Pittsburgh, Pa. 


Bicycle repairs, spider wheels, frames, bells, stands 





&c. T. B. Jeffery, 253 Canal Street, Chicago. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 
The Best Holiday Present. ‘Extracts from 
Chordal’s Letters,” in book form, now ready. 
Over 40 Original, Humorous Illustrations. Steel 
portrait and real name of the author. Cloth. 320 
pages. $1.50 by mail, postpaid. American Ma- 


chinist Publishing Co., 96 Fulton St., New York. 


Engines Indicated—Power Measured. W. H. Odell, 


Box 274, Yonkers, N. Y. 

“Monitor Binder” for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. American Machinist 
Publishing Co., 96 Fulton St., New York. 

‘Extracts from Chorda.’s 
form, now ready. Cloth. 320 pages. 
mail, postpaid. American Machinist 
Co., 96 Fulton Street, New York. 

American Watch Tool Co, Waltham, Mass., Whit- 
comb Watch Makers’ Lathes, and Watch Machinery. 

Thomas D. Stetson, Patent Solicitor and Expert 
in Patent Cases, No. 23 Murray Street, New York. 

See Christiana Machine Co.’s adver., on page 11. 


in book 
$1.50 by 
Publishing 


Letters” 


James W. See, Designing and Consulting Engi- 
neer, Hamilton, Ohio. 

Howard 8. Abbot, Attorney at Law and Solicitor 
of Patents, 617 7th Street, N. W., Washington, D. C. 
Personal attention given to cases in Patent Office. 

J. C. Hoadley, Engineer and Expert, formerly of 
Lawrence, Mass., has opened an office at 29 High St., 
cor. Federal, Boston, Mass.,where he will be pleased 
to receive old and new friends. 








The odeniuis of the Artificial Stone Com. 
pany, in Conshohocken, Pa., has been pur- 
chased and is to be fitted up by a new com- 
pany for the manufacture of freight cars—a 
branch of business which just now is ex- 
ceedingly brisk. 


The experimental manufacture of cotton 
goods in the region where the raw staple is 
produced has so far proved successful that 
new mills are about to be built at Vicks- 
burg, Miss., in order to keep pace with the 
development of the trade. 

The Danbury Gas Ligkt Company, 
bury, Conn., have just added another of 
Korting’s gas exhausters in their works; 
also have placed some Korting steam blow- 
ers under their retorts. 

It is intended to erect a large mill within 


Dan- 


a few miles of Ashton, Dak., which will 
cost about $20,000. 
The Harris Woolen Company, Woon- 


socket, N. H., 
built by L. 
mill. 

A. P. Ansoldi & Co, are about to put in 
operation an oleomargarine factory of 60,000 


have just put 21 broad looms, 
J. Knowles & Bro., into their old 


pounds capacity at No. 4 Kemble street, 
Boston. 
A new mill and elevator are soon to be 


erected at Maitland, a new town on the Nod- 
away Valley Railroad, in Holt county, Mo. 

E. Hodge & Co., East Boston, are build- 
ing four 80 horse power steel boilers for E. 
B. Mayo’s new block on Albany street, 
Boston, and three 60 horse power boilers for 
the Glendon Company, East Boston. 

Greyling and Roscommon, in Crawford 
county, Mich., are in need of flouring mills, 
and offer good water power, and assistance 
in building to parties who will supply the 
want. 

The new constitution of Louisiana ex- 
empts from taxation the capital, machinery 


and other property employed in every mill | 


erected in that State, provided that not less 
than five hends are employed in any one 
mill. 

A new bagging factory, soon to be com- 
pleted at New Orleans, will al sorb a capital 
of $100,000, and give employment to about 
200 hands, 

The Antietam Iron Works at the mouth 
of the Antietam creek, Maryland, after a 
suspension of several years, have been again 
put to work and will give employment toa 


-large number of operatives, 


Abendroth & Root Manufacturing Com- 
pany have adopted the Korting steam blast 
nozzle to use in connection with their boilers, 
to obviate the necessity of building larger 
chimneys where present chimney is insufti- 





cient to provide the draught required. 








ja few emery wheels were 
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The new cotton mill in 
struction at New Orleans, 
man, Abraham & Co., will run 8,000 spin- 
dles, 62 carders, 820 looms, and give em- | 
ployment to 320 hands. 

The manufacturers of steam engines and 
boilers are doing an unusually large busi- 
ness, says the Worcester Spy. The boiler 
works of Wm. Allen & Sons, at the junc 
tion, have greatly enlarged their operations, 


course of 
by Messrs. 


con- 


now employing about 100 hands, in the 
mauufacture of steam boilers. Among 


their recent shipments are two 80-horse 
power boilers for the Otis Manufacturing 
Company of Palmer; two 120-horse power 


boilers for Bennington, Vt. ; two 60-horse 
power boilers for H. N. Slater & Sons, of 
Webster; two for the Miller Technical 
School, of Belleville, Va.; one for the 
Brierly Mills, Millbury; two for the Grey 


Lock Mills, at South Adams; ten small ones 
for the Knowles Pump’ Works of Warren, 
besides various others. To-day they will 
put in a 60-horse power boiler, six inches in 
diameter and 16 feet long, and containing 
102 three-inch tubes, in the Packachoag 
Mills, at South Worcester. They have also 
shipped Victor feed-water heaters to Dayton, 


bio, and to the Union Pacitic Railroad 
Company. 
asia o> = 
The Baldwin Locomotive Works have 


just shipped two locomotives to Rio, 
the Brazilian Imperial Central Bahia Rail 
way. They are for 3.6” gauge, have cylin- 
ders 14” diam. by 18” stroke; six drivers 
connected 41” diam, the middle pair hav 
ing plain tires 6” wide, and a pair of 24” 
pilot wheels with swinging bolster and 
radius bar. The waist of the boiler 47 
diam., fire box 28’ wide by 60” long, ex 
tending down below bottom of waist 11”. 
The considerable width of vrate in a boiler 
for so narrow a gauge is obtained by setting 
the side legs of the fire box on top of the 
frames, so that the fire-box casing occupies 
all the space between the wheels. There 
are 120 flues, 115" diam. outside, arranged 
in hexagons with vertical rows, with a 
space between tubes. Whole length of 
wheel base, 18’ 5"; rigid wheel base, 1275"; 
weight on drivers, 41,000 pounds; whole 
weight, 48,000 Ibs. Tenders, eight-wheeled ; 
tank capacity, 1,600 gallons 
Tractive power, with good track, 


Is 


in gross 


tons, including weight of cars: 
UR 1) epee 1,000 tons, 
On a 20-ft. grade........ 470 tons. 
On a 40-ft. grade. ....... 300 tons. 
On a 60-ft. grade...... 216 tons. 
On an 80-ft. grade....... 165 tons. 
On a 100-ft. grade... 130 tons. 


They are in all respects first class, and if 
well handled, cannot fail to sustain the 
credit of American locomotives in competi 
tion with two engines for the same service 
ordered in England, avowedly for the pur 
pose of competitive trial. To the question 
whether they sent a man or men to run 
them, the builders answered: *‘ No; we let 
them take their chance, and make their own 


way in the world. Machines that require 
special nursing and tender hi idling, are 
wisely distrusted.’ 

It is to be hoped that nothing will be lost 


to American interests by this confidence in 
Brazilian fairness, as friendliness, or at least 
impartiality and justice, are qualities fully 
as desirable as skill in the engine driver, 
and quite as important to the engine itself 
as intrinsic merit. 


Treman Bros. & Co., Ithaca, N.Y., in cast- 
ing journal boxes for their corn shellers, use 
a hollow chill for core. This prevents their 
cracking when cooling on the chill, because 
the small amount of metal in the core allows 
it to heat up, to some extent, with the iron, 
and also to cool and contract with it. ‘They 
cast several boxes on the same core, placed 
horizontally. The patterns are made in sec 
tions on the mould boards, as usual, except 
that on one board is placed two inverse see- 
tions, on which the mou!d 1n the cope is ram 
med up, and then the same is moulded in the 
drag, and the two are placed together very 
accurately, the reverse of each mould 
will be in the proper place to produce two 
complete castings of the sume piece. 
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We have received 
from Mr. L. Ste 
explanation: 


29 WILLIAM ST., COR. EXCHANGE PLACE, } 
New York, Dec 1880.  { 
My attention has been drawn to an article 
in ascientific journal on exportation of vul- 
canite emery wheels, in which reference is 
made to the large orders given to the New 
York Belting and Packing Company for the 
English Government Enfield Small Arms 
Works, near London, Iam well aware that 
obtained: for the 
works at Enfield from the New York Belting 
and Packing Company, but for the past few 
years we supplied nearly all their wants. 
They themselves m au number of emery 
wheels, compounded with shellac. Their 
orders, however, are at no time as con 
siderable as that article implies. 
I have visited every industrial center of 


rne, 


ike 





| Great Britain, 
Leh- | districts visited every 


for 


9 








and have in each of these 
meial-working estab- 
| lishment. For some years | visited these 
works myself, and in not a single instance 
have I found that the vulcanite emery wheel 
| manufactured by the New York Belting and 
Packing Company was used by the English 
firms, either in mechanical establishments 
or otherwise. 

We make a wheel known as the consoli- 
dated emery wheel, and we turn out, on an 
average, about three tons per week. This 
consolidated emery wheel is precisely the 
same article as the vuleanite wheel, and was 
invented by Messrs. Coles, Jaques & Fan- 
shaw, in 1857. They experimented with it 
for a couple of years, and finaily took out 
a patent in 1860. This business was carried 
on by the firm of W. Warne & Co., Rubber 
Mills, Tottenham, near London, until 1874, 
when this branch of their business was 
transferred to my firm, Messrs. Thomson, 
Sterne & Co., Limited, of Glasgow, and we 
have been the makers of the consoli- 
dated emery wheels ever since. We have 
had several imitators, but they seem to be 
unable to make progress in Consequence of 
defective wheels. We make emery wheels 
from one-sixteenth of an inch in thickness 
twenty inches diameter, to 6 inches thick 
and 36 inches in diameter, and are quite 
able to supply the American market at a 
rate considerably below that which is ob- 
tained by the New York Belting and Pack- 
ing Company, and guarantee that the quality 
shall be equal to that of the best wheel made 
in this country. 

Without, therefore, in the least desiring 
to depreciate the value of the vuleanite 
emery wheel, it exactly fair to state in 
this instance, and in the face of the fact that 
the consolidated English emery wheel was 
placed on the market before the vuleanite 
American wheel, that ‘‘to this American 
inventive genius and mechanical skill the 
rest of the world should be indebted ?’ 
America is so fairly entitled to very high 
praise for the ingenuity and capacity of its 
mechanical engineers and inventors, that an 
unfounded claim of invention in favor of an 
American has the effect to injure,rather than 
enhance,the reputation of American invent- 
ors in the engineering world. 

Truly yours, 
aE e 


sole 


is 


L. STERNE, 

The number of inspection visits made by 
the Hartford Steam Boiler Insurance Com- 
pany during the month of September, 1880, 
was 1,863, and 3,829 boilers were examined 
—of which 1,197 were thoroughly inspected 
internally and externally—pursuant to new 
applications for insurance, or for renewal of 
existing policies. 

The hydrostatic test was used in 841 cases. 
This number is not as great as reported last 
month, but it indicates a good degree of 
activity in the boiler shops where this com- 
pany issue indemnity certificates to accom- 
pany the maker’s bill of sale, valid for one 


year; payable, in case of explosion, to the 
owner of the boiler. 
The total number of defects discovered 


was 1,691, of which 476 were reported as 
dangerous when found, or liable to be- 
come before the next inspection is due. 
Among the defects reported, there are some- 
times those that de not strictly belong under 
any of the following heads: For example, 
leaky tubes and seams, and defective condi- 
tion of brick-work; the former causing cor- 
rosion of the neighboring parts on which 
the water drips; and the latter resulting in 
overheating of dry parts of the boiler that 
are exposed to heat from the falling out of 
some of the bricks. These two examples 
are not classified below, and are not included 
among the defects reported, unless the leaks 
have caused corrosion, or the exposure has 
resulted in burns or fractures of the plates. 
Sometimes defects in piping and fittings of 
steam and water connections are found that 
would soon result in defects, if not detected 
and remedied, Notable in the month now 
underconsideration was a case of mal-adjust- 
ment of gauge-cocks, from which overheat- 
ing and collapse of a flue would naturally 
have resulted. This was a most dangerous 
decoy for the poor fireman, who thought he 
had good water when the second gauge 
showed its presence, but he would have had 
practically an uncovered flue if he had al- 
lowed it to get so low as the second gauge. 
The classified defects discovered in the 
month of September are as follows: Fur- 
naces out of shape, 104—24 dangerous. 
Fractured Plates, 167—122 dangerous, 
Burned Plates, 68—31 dangerous. Blistered 
Plates, 284—25 dangerous. Cases of Deposit 


as 


sO 





of Sediment, 238 62 dangerous. Incrusta- 
tion and Scale, 91—52 dangerous. Exter- 
pal Corrosion, t4 29 dangerous, Inter- 
nal Corrosion, 71—22 dangeious, Inter- 
nal Corrosion, 14—8 dangerous. Water- 
Gauges ier te ly 56—7 dangerous. Blow- 
outs defective, 8—6 dangerous.  Safety- 
| Valves overloaded, 24—14 dangerous. Press 
ure-Gauges defective, 127—27 dangerous. 
lI oilers without gauges 66-—-10 dangerous. 
| Deficiency of Water, 7—5 dangerous. 
Braces and Stays broken, loose, and insuffi 
gent 12—32 dangerous. Boilers con- 


demned, 
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CHAS. &. LUNDELL, 


No. 7 Exchange Place, 
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Machinists’ and Engineers? Supplies. 
New York, Dec. 30, 1880. 

The dealers in supplies seem to have suddenly 
awakened to the fact that the Holidays are at 
hand and the loved ones at home require a share of 
their attention, consequently buisness is quiet at 
present, and few changes may be expected until 
the new year. 

Wrought iron pipe continues stiff although prices 
have not advanced. 

James Beggs & Co., 14 Dey St., New York., have 
taken an agency for New York City and vicinity for 
leather belting manufactured by I. B. Williams & 
Son, Dover, N. H. 

We understand that there has been a slight 
advance in the price of nails. 

- -—_>- 
Iron and Metal Review. 


New York, December 30, 1880, 

Little is being done in pig iron and nothing new is 
likely to transpire until after Jan. 1, 1881. Prices 
continue as follows: Foundry No. 1, $25. Foundry 
No. 2, $21, and Gray Forge $20. The manufacturers 
of irpn and the consumers seem to now fully under- 
stand each other and there seems to be a prevailing 
opinion that the first of the year business will start 
off with renewed energy and that numerous sales 
will be made at remunerative prices. Prices are 







GOTHENBURG, 


SWEDEN. 













quoted as follows: aq 
, ‘ ’ ” , ° 
American Iron Rails, $50 to $53, according to a 
weight; Fish Plates, 24c. per lb.; Railway Spikes, Ee 
3c.; Bolts and Nuts, 34c.; Common Bar Iron, c. 


2.3c., basis from store, Refined do. 2.5c¢., basis; Uls- 


9 
5s from 


Cuts, Photographs 


ter, 3 6-10 basis; Machinery Steel, 64c.; Best Tool as 
Steel, 13%c.; Norway Bar Iron, 64c.; Norway 4 
Shapes, 644c.; Nail Rods, 634c.; Sheet Iron, 3¥c., ee 
basis: Angle Iron, 3c.; Tee Iron, 34c.; Band Iron, £§ 
3 2-10e.; Hoop Iron, 3.5¢c., and up according to size; | a 
Horse Shoe Tron, 3 2-10c.; Hot Polished Shafting in | eeu 
lengths, 2 ft. and longer, 9 to 10%e., according to | aad 
size; Small Black Rivets, 30% off in papers; 10°% off | ew 
in bulk. 223 , 
Carmichael & Emmens, 130 Cedar St., New York, | £20 
quote prices of Boiler Makers’ Supplies from store | oi4 
without change. : 
| 8 a 
LUCIUS HART & CO., 8 & 10 Burling Slip, New 2 §= 


York, furnish us the following to-day. 

Nothing important tc note in metal market; trade | 
quiet asis to be expected. Pig Tin,in London, £91,10s. | 
in Singapore $2844. The Spot market nominally 
2he. Malacca and Straits 2014c. to 20le.; Billiton | 
and Australian 20c.;‘‘ Lamb &Flag,”’ 20c.; Bar Tin, 
2c.: Pig Lead 4%e. to 434c. Antimony, 1434c.to 1534¢., 
asto brands; Spelter, 5c. to 544c. for Western; 8c. to 
8l4c. for “Bertha,” pure: Solder, No. 1, 1144c.; “ Half 
and Half, °13%c.; Bismuth from $2.50 upwards. 


GEO. W. FIFIELD 


~~ 


—=>W ANTE D-<— 


Manufacturer of EE INSGINE TATE 


Wanted by the Southwark Foundry and Machine 
Co., Philadelphia, a number of first-class Fitters on, 
Engine Work. | 

Wanted — Machinists. —Three strictly first-class 
Lathe hands, one draughtsman accustomed to Saw 
Mill machinery. Address D. J. Murray, Wausau, 
Wis. 

Wanted.—A Mechanical Draughtsman; apply by 
letter to 109” office of the AMERICAN MACHINIST. 

Wanted an assistant draughtsman and to keep in 
the office. A young man who has some practical 
knowledge, can make a reasonable elevation and 
plain figures, can hear of a situation by sending 
sample of drawing and writing to P. O. Box No. 16, 





WILLIAM COOKE, 


(Successor to COOKE & BEGGS), 
6 Cortlandt Street. New York, 
AGENT FOR 


The Waters Perfect Governor, 


Having Adjustable Speed, Automatic Safety 


Watsontown, Northumberland Co, Pa. Stop, Sawyer’s Lever, and Solid Composi- 
Wanted.—Live canvassers to sell the Hawes tion Valves and Seats. 


Steam Trap in New York City and State and New 
Jersey. Prothero & Spencer, 95 and 97 Liberty 
Street, New York. 

Wanted.—Experienced machinist skilled in serap- 
ing. Alsoalive pattern maker. Nordyke & Marmon 
Co... Indianapolis, Ind., builders improved Mill 
machinery, Portable Grinding mills, &c. 

Wanted an active experienced man to travel for 
a Machinists’ Supply house. A liberal salary will 
be paid fora good man. Also a man to sell steam 
Boiler specialties. Address with references C., 
Box 3459, New York Post Office 


DROP FORGINGS 


Manufactured of Steel and Iron, large and small, of 
every description. 

Die Sinking, Welding, Jobbing, &c. 
Estimates given upon receipt of model or sample. 
Satisfaciton given as to quality and workmanship, 


RICHARD ECCLES, 
Mechanic Street. Auburn. N. Y. 


USEFUL BOOKS 


Relating to Casting and Founding, Electricity, Elec- 
tric Lig at, Reqnecesng,, Drawing, Manufacture of 
Gas, Heat, Indicator Diagram, Link Motion, Me- 
chanics, Screw Cutting, Slide Valve, Steam Boilers, 
Steam Engines, Steel, Turning, Wire Gauge, 
Workshop sytem toy Descriptive Catalogue sent For steep or flat roofs. Applied by ordinary workmen 
promptly on application. at one-third the cost of tin, Circulars and samples free. 
E. & F. N. Spon, 446 Broome St., N. Y. Avents Wanted. T. NEW, 38 John Street, New York, 
Gearing of all kinds, Shoes, Dies, Hammerheads, Pistonheads, for Loco- 
mOtives Railroad and Machinery Castings of every Geseeresen . 15,000 
ts yell 
Oftice, No. 78 Chambers | 


STEEL FROM 1-4 TO 10,000 LBS. WEIGHT, 
Crank Shafts and 10,000 Gear wheels of the Steel now running prove its 
bance Full Weight Hand-Cut Files. ) p.tamsseow: ,. 


ALso, DEALER IN 


SUPPLIED 


For Machinists, 
Railways, Mills, 
Mines, &e. 





Please send for cir- 
cular and state that 
you saw the adver- 
tisement in this 
paper. 








Those who have no copy of the Index to the 
Amerlean Machinist for 1880 (Vol. 3), may 
have a copy sent to them On application. 

AMERICAN MACHINIST PUB. CO. 
96 Fulton Street, Now York. 


T. NEW’S PREPARED 


ROOFINC. 











durability to iron forgings,in any position, or tor any service whatever, 
. = 
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True to pattern, sound and solid, superior in strength, toughness and 
superwosty over other Steel Castings. CRANK SHAFTS AND GEAR. 
ING SPECIALTIES, Circulars and Price Lists free. Address 
CHESTER STEEL CASTINCS CO., 
Works, Chester, Pa. 407 Library St., Philadelphia, 
Ni 3 \ 
The best and cheapest in the end. 


i : Send for quotations. 
tollowing testimonials. Read them. 


The files speak for themselves in the 


L : NORTH RIVER IRON WORKs. 
lo Wuom it May CONCERN : New York, May Ist, 1877 
We have used the Files made and re-cut by Messrs. WEINMANN & KEARNEY for the past three years 
and we know of no better recommendatiéon than the fact that we are still using them. j , 
FLETCHER, HARRISON & CO. 


WINCHESTER REPEATING ARMS CO. 

. me ae New Haven, Conn., Novy. Ist, 1878, 

been furnishing this Company have proved equal .if not superior, 

Yours truly, 4 
We print instructions on the use of Files, and also give 

8 to 16 inches. 

to read. 


Messrs. KEARNEY & Foot, New York, 
Jear Sirs:;—The Files you have 
to any heretofore used. V. A. KING, Sup’t 
st the diameters of round and square Files trom 
€ lhey are on card board, 10x12 in., and are intended to be put up in the shop for the me: 
We are pleased to mail them to any manufacturer on receipt of the necessary 6 cent~ postage 
Respectfully, KEARNEY & FOOT, 
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MORSE TWIST DRILL & MACHINE COMPANY, 


NEW BEDFORD, MASS. 


Sole Manufacturers of 






Solid and Shell Reamers, 
BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center 
and Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


HOWARD IRON WORKS, BUFFALO, N. Y. 


MANUFACTURERS OF 


Schlenker’s Revolving-Die Bolt Cutter 


AND 


NUT TAPPING MACHINE. 


UR NEW _ REVOLVING-DIE 
MACHINE is now recognized 
by practical machinists to be the 
erfection of a Screw Cutting 
achine, and we now challenge 
the world to produce its equal. 
It possesses many advantages 
over any competitor. The dies 
are opened automatically when 
the desired length of thread has 
been cut on the bolt, and are 
closed by the lever, or automat- 
ically, as shown in the cut of the 
machine. It can be changed 
from one size to another in less 
than a minute without removing 
a bolt or pin. It does not require 
skilled labor, but can be oper- 
ated by any competent_ boy. 
The dies are arranged to open 
and close automatically, there- 
fore do not require the constant 
attention of the operator. It is 
a very rapid worker, its capacity being from 3000 to 3500 5¢ bolts with 14 inches of thread per day— 
and larger bolts in proportion. Threads cut by these machines will not vary % thread in length on ten 
thousand bolts. The machines are simple in construction. very compact and strongly built, and are 
offered much below t_e price of any other machines capable of cutting the same sizes, and amount of 
work. It is adapted to cut right and left hand, V thread, square threads, and coach screws,—will take 
in crooked as well as straight work, and cut any length of bolt. The machines are now largely in use, 
and we offer them to the t...4e as one of the most complete machinists’ tools in the market. Every 
machine is warranted as recommended. 


HOWARD IRON WORKS, Buffalo, N. Y. 


Illustrated Catalogue sent on Application. 


NOW READY! 


EXTRACTS FROM CHORDAL’S LETTERS. 


i2mo-. 320 pages. Cloth. $1.50, postpaid. 
Containing Over 40 Original Humorous Illustrations. 


Will be 
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A wide range of mechanical topics treated in a lively, instructive and masterly manner. 
appreciated by young and old alike, and especially by those interested in mechanical pursuits. 


PUBLISHED BY 


AMERICAN MACHINIST PUBLISHING CO. 
96 Fulton Street, New York. 


MAHONY CORRUGATED GRATE BAR, 
SSyY For Steam Boilers &Furnaces. 





Free Circulatior. with 50 per cent. 
Air Space. Openings suitable for 
Furnace Coal, Screenings, and all 
kinds of Waste Fuel. Used by the 
principal manufacturers through- 


, maT 
il 1 aii A AE i Ml 1M, AH out New England and the West. 


i 
oll hi Ml i ; 
JAMES MAHONY. 5 BOWLING GREEN, NEW YORK. 


BETTS MACHINE CO. 


WILMINGTON, Del, U.S. A. 


BUILDERS OF 


Tools for Machinists, Boiler Makers, 


LOCOMOTIVE AND RAILROAD SHOPS. 


MONI 












Standard Gauges, Measuring Machines, 


AND 


ADJUSTABLE REAMERS. 
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Size Maintained by Blade Adjustment. 








SEND FOR CATALOGUE, 








